











A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ISSUED WEEKLY BY THE 
AMERICAN MACHINIST PUBLISHING CO., 
256 BROADWAY, NEW YORK. 


Some 
Leading Articles in this Number. 


Key-Seating on the Planer. 
Duties of an Engineer. 
A Fly-Whzel Explosion. 

A Water-Wheel Governor. 
Emery-Wheel Manufacturing. 
Use of the Slide Rule. 
Action of the Differential Motor. 
Machine Shop Practice in Manufacturing 
Commuutators. 

Invisitle Costs. 

Tests of Machine Oils. 


NINETEENTH 
YEAR. 

















HE Gib, 


MANUFACTURED BY 
THEE G. A. GR 
CINCINNATI, OHIO. 


\AREANE 


\ { 








AW CO., 


THE FOLLOWIN + %4 South Canal Si Chi 
FO: @ (3% aon. Carlisle & Tevacy Co., . . 198 Bank Street, 
Te AvkKinegy & Co, = be * 297 Hest Gh eet, CRasinnat. 
MERCHANTS CARR Carey & Bros. Stree 
-- id 5d. McCaber . eevee & 8 4 Dey Street, New York City, 
Schuchardt & Schutte, . Berlin, C., 





MANUFACTURERS OF... 
















THE AC ACME BOLT AND 
ME RIVET HEADERS, 
: ACME SINGLE AND 
Machinery Co. | 2ousts, auto: 
aes 

cutting from 
1-8 in. to 6 in. diam. 

CLEVELAND, 0. || iso srpanate 
HEADS AND DIES. 








MILLS OF ALL SIZES. 
‘Car Wheel Borers, 
Horizontal Boring, 





BORING & TURNING 
Horizontal Boring and 7 
Drilling Machines, 74 









Quartering Machines Drilling and Mill- 
Pulley Machines, ing Machines, 
Fitter Presses, 





Turret Borers, 
Lathes, yy 





Rod Borers, 


















Shapers, Planers, 
Screw Machines, Slotters, 
VerticatDritts, Radial Pump Borers, 
Dritts, Plate Bending Rotts, Multiple Drills, 


Pulley Borers, 

Hydrostatic Presses, etc. 
BRANCHES: 

Pittsburgh, Philadelphia. 





Milling Machines, etc., ete. 
BRANCHES : 
New York, Chicago, Boston, 


Tham his 7 Sunp PHILADELPHIA. 


THE NEW TOOL GRINDER No. 2? 
HAVE THE CENTRIFUGAL SAND MIXER ? 
YOU THE VICARS’ MECHANICAL STOKER? 



















THE NEW RESTARTING INJECTOR? 


These may be seen in operation at our 
establishment. 
Descriptive Circulars Mailed on Application, 


iF YOU USE A 


TAPPING MACHINE, 


WRITE US FOR 
Photo, Description and Price of this One 


AND THE SEVERAL OTHER KINDS AND SIZES WHICH 
WE BUILD. WE ALSO MANUFACTURE} 


Milling Machines, Screw Machines, 


Cutter Grinders, Tapping Machines, Drill Presses, 
Hand Lathes, etc. 


SPECIAL BICYCLE MACHINERY. 


Write for Catalogue aad Prices. 


“a The Garvin Machine Co. 












No. | Automatic — 
Tapping Machine. 








SPRING AND VARICK STS., NEW YORK. 
Also 51 North Seventh Street, 


For Taps up to 5-16 inch. 


Philadelphia, Pa. NEW WORK. BOSTON. 


THE W.P.DAVIS 
MACHINE Co. 





ENGINE LATHES, 


From 12 to 30 inch swing. 


UPRIGHT DRILLS, 


From 10 inch Sensitive to. 
36 in., with B. G. and P. F, 
ALSO 
KEYSEATING and 
CUTTING-OFF MACHINES. 


ROCHESTER, N. Y., U. S. A: 
Send for Circulars and Photographs. 








AN X RAY PHOTOGRAPH. 


Crooke’s Tube adds testimony to the § in the 
ho Turret Lathe. Itis the coming typeof manu- 
lathe. It cuts the cost wi oat cw 
the wor . It combines the co ence 
lathe with speed and accuracy of a special 
pecial tools seldom required, 


Jones & Lamson Machine Co., © 


Springfield, Vermont, 
Sole Builders and Sole Agents in U.S. A. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


FOR EVERY SERVICE. 





BOILER FEED PUMP. 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
CHICAGO. 
































A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 39. 


Key-Seating on ‘the Planer. 


BY JOHN F. MC NUTT. 

The cutting of keyways in the hubs of 
wheels, with accuracy and speed, has al- 
ways been attended with more or less diffi- 
culty. The half-tone herewith will give a 
sufficiently clear idea of a simple device 
which may be attached to a planer or 
shaper, as shown, the cutting being done 
by a broaching tool driven by a plain bar 
tool held in the ordinary way. The wheel 
shown in place has a hub 2% inches long, 
hole 1} inches diameter, with keyway +, 
inch wide and , inch deep at edge— 
straight. Three tools were used in suc- 
cession; the wheels were simply slipped 
upon the arbor, located by a stop against 
a spoke and cut, ten wheels in ten minutes. 
The broaches slide on a hard steel gib, 
which is straight or tapered as required, 
and may be shimmed to compensate for 
wear, etc. We use a modification of this 
device for sizes of holes up to % inch, 
which is placed under the arbor press and 
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KEY-SEATING ON THE 


PLANER. 


KEY-SEATING DEVICE 
The device 
is adapted to work of uniform character 


and gives accurate results. The drawings 
of details may be of service to any one 


the broach forced through. 


who may wish to try this device. 

The accompanying table has, in addi- 
tion to the usual proportions of keyways, 
given in columns A, diameter of shaft; 
B, width of key; C, thickness of key; D, 
depth in shaft measured at edge; /, depth 
in hub measured at edge; columns F and 
H expressing in decimals the total depth 
in shaft from surface to bottom of keyway, 
and the depth in hub from surface of shaft 
or hole to bottom of keyway. The first 
is useful in milling keyways on milling 
machine, by simply setting the work up 
until the cutter just marks, and then by 
elevating the table to the amount given in 
column F corresponding to size of shaft, 
etc. Reading by the dial on crankshaft, 
the proper depth is accurately attained. 
For gaging the depth of keyways in hubs, 
the quantity in column H is added to the 
diameter of the hole, taken in decimals, 
the sum giving the total distance from the 
bottom of keyway to the opposite side of 
hole, which can be accurately gaged or 
calipered. As shown by table, two sets 
of dimensions are given, one for tapered 
and the other for straight keyways: 





























634-2 
\ 
TABLE OF 
r TAPER KEy (% in. per foot). 
- al 
i, a 
2 ry. 2 2 ~ 
D a nD 2® as Ea o 
- ~ dL Coa | me | aes 
s) = S = So esc 
m FE | 2g} a™ | 280 
x i co & rr “> ei 
D &§ | 6 s* | $8s 
_ Q 
A B Cc D E I 
4 18 a4 a a8 Ol 95 
16 Be 16 a3 a2 0354 
¥% as 8 a's a3 0374 
Ya M8 33 ae ea 0548 
ms ae | 8 V8 , is O724 
th, i6 BS | «684 a4 0900 
% we Ps us ss 1076 
I iy a | ot as 1096 
1 1s A % ¥% . 1448 
1%4| * 8 as gz | -1800 
134 1s #8 Ys Ys .2153 
2 | \% ¥e a iPr . 2192 
241 4% % 4 % .2857 
2%4| & 4% \ y . 2597 
2 4 | % is is . 3 561 
3 | i% +8 is | ve . 3001 
34| BK | % | & . 4306 
4 | I 34 %| % -4385 


Duties of an Engineer. 


BY W. H. WAKEMAN, 


Several times I have had my attention 
called to the mistakes made by owners 
of steam plants in not conferring with 
their engineers on the installment of new 
machinery, and the repairing of that al- 
ready in use. In a certain large plant in 
which the machinery was nearly new, 
there was much difficulty encountered in 
making the engine work satisfactorily. 
Many stops occurred, causing expense 
and annoyance. After satisfying himself 
that the machine was not what it should 
be, the engineer reported it accordingly 
to his employers, and expressed a doubt 
concerning the advisability of keeping it. 
He was told that it had been accepted and 
paid for, and that therefore it must be 
Now, if this had been a standard 
engine, it would have been a different 
thing; but there had been but few of them 
made, and furthermore, the builders had 
given it a name that it was not entitled to, 
which showed a tendency to trade on the 
reputation of another engine. Perhaps it 
will not always answer to leave such mat- 
ters wholly with the engineer; but he 
should at least be consulted in the matter. 
I believe it to be a part of his regular 
duties to report on such matters; but it is 
also the duty of his employer to ask for 


used. 
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such a report, as no engineer likes to offer 
his opinion on such an important matter 
and then virtually be told that if his advice 
is wanted it will be asked for. 

In a certain case a firm put in a refriger- 
ating plant, and employed an engineer to 
assist in erecting it, and to operate it, who 
had had no experience in such matters; 
and as the firm were not practical engi- 
neers or machinists, they certainly were 
not qualified to judge of what they were 


buying. The plant was erected, and be- 


DIMENSIONS OF STANDARD Keys AND KEYwWAYs. 
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ing nicely finished with red paint and 
gilt stripes, was very satisfactory (to 
look at). When put into service, one part 
after another failed, until it was finally 
necessary to take out the whole machine 
and throw it in the scrap heap. This 
was a costly experiment, but the firm 
learned by it that they should have 
hired an engineer who understood refrig- 
erating machinery. Another machine was 
bought. This was a great improvement 
on the other one, but still was not perfect. 
or as near perfect as it might have been. 
Inquiry brought out the fact that the firm 
had again accepted the machine without 
consulting the engineer as to whether it 
was defective or not. They had learned 
to hire a good man to run their ma- 
chinery, but needed another lesson to 
show them that it was for their interests 
to consult him. Of course, it is easy to 
say that the firm may buy what they 
choose to, and we will run it the best we 
can (and sometimes that is all that we 
can say or do), but at the same time, a 
competent, self-respecting engineer does 
not care to stay in such a place any longer 
than he is obliged to, and usually that is 
not long. 

Many times it happens that an engineer 
has good reasons for preferring a certain 
kind of pump, or injector, or damper 
regulator, or something else that he has 
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to live with summer and winter; but a 
steam user will go and buy one of these, 
and the first thing that the engineer 
knows about it is when the article is un- 
loaded in the mill yard, and although it 
may be just the kind that he detests, still 
it is there and he must use it. I refer now 
more particularly to cases where the 
owner has no particular choice in the 
matter, but would as soon get one kind 
as another, and considers the engineer 
unworthy of consultation in the matter. 
It is one of the duties of an engineer to 
show that his judgment is good in such 
cases, and then his employer should re- 
cognize him. 

I was thinking of writing something 
about purchasing oil, but that is a rather 
slippery subject to deal with; however, I 
will relate a little of my experience, as 
there can be no mistake about that. After 
ordering a barrel of cylinder oil, “same 
as the last one,” it was rather surprising 
to find that it was of another kind when 
it arrived. It was not put into the oil 
room, but was left outside. Inquiry was 
made of the superintendent concerning 
the cause of the change, but he only re- 
ferred the matter to the president of the 
company. He seemed rather disinclined 
to give reasons, any further than to say 
that he wished to patronize the new oil 
company. As that did not overcome my 
objections to that particular brand of oil, 
I was asked to put them into writing, 
which was promptly done, and the docu- 
ment was forwarded to headquarters. 
This raised a commotion without delay, 
and an expert was sent on to argue the 
case. He commenced by threatening to 
make trouble for those who objected to 
his oil; but was silenced along that line 
by the information that, if it was a crime 
to so object, it was a good time then and 
there to demonstrate it. That case was 
argued for three hours, with the result 
that the engineer came off victorious and 
the oil was carted away. I speak of this 
because an engineer’s objections to using 
a certain kind of oil is regarded as of 
about as little account as anything that I 
could mention; but in this case, at least, 
all parties concerned were duly satisfied 
that there were no commissions or bribes 
from other parties in the way of this sale, 
and to bring about a similar result in the 
average case is about as hard a job as 
The 
practice of paying commissions to engin- 
eers for using a certain kind of oil is a 
system unworthy of existence, and the 
only redeeming quality about it is that 
nearly all of the oil merchants practice it 
in one form or another, and that puts 
them on a level in the matter. If the 
steam user forces his engineer to use 
another kind of oil, why should he “kick” 
or mourn the loss of a commission when 
he can get it from the new dealer just the 
same as from the old one? It is the duty 
of the engineer to discountenance all such 


transactions. 


some engineers care to undertake. 
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Many of the duties of an engineer are 
laborious and unpleasant, but these he 
must perform; consequently, when there 
is a chance for something of a pleasant 
nature in the way of a consultation con- 
cerning additions, alterations or changes 
about the plant, he 
of his just dues. 

A - Zs 


A Fly-Wheel Explosion. 


A correspondent sends us a graphic ac- 


should not be deprived 


count of a fly-wheel explosion which oc- 
curred recently at the mill of the Ameri- 
can Wire Co., Cleveland, O. The accom 
taken immediately 


panying views were 


after the accident. 





HUB OF 

The wheel which burst was on an en- 
gine running the billet train of the con- 
tinuous rod mill. It was 24 feet diameter 
and 48 inches face; it weighed about 50,000 
pounds and ran at 75 revolutions per min- 
The construction of the wheel was as 
December 12, 


ute. 
described in 
1895. The 
and sound castings. 

The engine is a Harris Corliss, 28 x 60 


our issue of 


fractures showed good iron 


inches, and has given excellent service up 


to this time. The wheel would not have 


given way had not the engine been run. 


ning at a speed greatly in excess of the 


normal at the time. There seems to be 


conclusive evidence that the governor belt 
broke, allowing the engine to run away; 


BROKEN WHEEL. Fig. 2 
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and although it was discovered by the en- 
gineer, who was near by, and who made 
a brave effort to the throttle, he 
could not do so in time to save the wheel 
from destruction. The first parts that 
gave way went into the pit, tearing up the 
floor and letting the engineer into the 
basement, almost senseless from a blow 


close 


in the side; he was revived by a downpour 


cold water from 
made his way under the floor to a trap- 


of a broken pipe, and 
door 25 feet away, and from there to the 
boiler, about 40 feet farther, and tried to 
close the crown He found 
there in an exhausted condition, but not 


valves. was 
very seriously hurt. 
The iron roof directly above the engine 


was completely wrecked; large 3 x 4-inch 
angles of steel were torn from their fasten- 
ings and carried 550 feet by a piece of the 
rim weighing 1,300 pounds; another piece 
of about 700 pounds going the same dis- 
tance and landing on a piece of 18-inch 
wrought-iron pipe, crushing it completely 
together. Another piece of about 300 
pounds was found in Lake Erie, 680 feet 
the 


.200 pounds, went flying by the fly-wheel 


away. One piece of rim, weighing 
of the 34-inch engine, and through a brick 
wall, and landed at the feet of the night 
machinist. 

Although the wrecked wheel ran over 
towards the north, some pieces weighing 
1,500 pounds went vertically through the 


THE 
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a southerly course, 


tox yk 


through the 


root, and then 


crashing down main mill 
building near where several men were at 
work; other smaller pieces going from 200 
to 300 feet in the same direction and bury- 
ing the It hap- 


pened at midnight, and the electric wires 


themselves in ground. 


almost simultaneously, leav- 


were broken 


, ; 
ing everyone in total darkness. 


the wheel being completely 


2 j 
Besides 


~1 1 
wrecked, one arm only remaining intact, 


the crank end pillow block was broken off 


at the foot, the center leg under the bed 


was broken into several pieces, both legs 


under the cylinder were broken, and the 
throttle was broken off short at the steam- 
chest The foundation was badly shat- 


ROOM 


WRECKED ENGINI 


entric rods be nt ind twist d; all 


tere d. ect 


caused probably by the engine pounding 


back and forth after the wheel had gone. 
Repairs will probably cost $10,000 
A we a 
“Boiler Explosion” Defined. 

The German Minister of the Interior 
lately got a lot of boiler experts together 
to give a proper definition of a “boiler 
explosion,” and tl igreed upon the fol- 
lowing: “‘The rupture of the walls of a 
boiler during operation of such an extent 
as to cause, owing to the escape of water 
ind steam, a sudden equalization of the 
pressure within and without the boiler.” 
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A New Water-Wheel Governor. 
The half-tone herewith shows a new 
water-wheel governor which is claimed 
to regulate a water wheel as closely as a 
steam engine, and to successfully solve 
the difficult problem of employing water 
power for the most exacting electric ser- 
vice. We are unable at present to give a 
detailed description of the construction 
and operation of the governor; but in 


f 
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from no load to full load, with in no case 
a rise of speed exceeding 5 per cent. from 
the normal. The normal voltage was 550, 
in no case reaching 600, and but once fall- 
ing below 500. The road operated is 
seven miles long, with a maximum grade 
of 8% per cent., and two portions of about 
half a mile each averaging 5 per cent., 
with many short curves, some of them 
occurring on the steep grades. Four 
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A WATER-WHEEL GOVERNOR FOR ELECTRIC 


connection with it we give a diagram 
showing the results of a test made in con- 
nection with an electric railway line at 
Matteawan, N. Y., during the past winter. 

The test was made during a heavy snow- 
storm with three inches of snow on the 
track, the circuit breakers going out ten 
times during a test of half an hour, mak- 


ing, of course, instantaneous changes 


double motor cars were in operation, 
using from 30 to 50 horse-power each. 
The power is furnished from a pair of 48- 
inch Rodney-Hunt water-wheels, under 
15 feet head of water, belting to a counter 
shaft, which in turn drives by belt a Gen- 
eral Electric “M. P. 100” generator. 
Referring to the diagram, it will be seen 
that it contains three independent lines, 
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each carrying its own record, the upper 
one being the speed line, the middle one 
the voltage, and the lower one the cur- 
rent line. The vertical lines indicate in- 
tervals of ten seconds, when the readings 
were taken, the minutes being indicated 
by figures at the bottom. The average 
speed was 105 revolutions on the wheel 
shaft, and the average voltage was 550. 
At the end of the first minute there were 


WORK. 


80 amperes of current, 540 volts and 103 
revolutions. At the end of the second 
minute there is no current, while there are 
546 volts and 104 revolutions, and only 20 
seconds later we have I10 amperes and 
516 volts. 

It is not necessary to follow the read- 
ings all through. The diagram speaks 
for itself, and shows that the water wheel 
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may be governed satisfactorily even where 
close regulation is required. The tests 
were not made upon a temporary plant, 
but upon one established for regular busi- 
ness, and which is still running every day 
and may be seen. 

The governor is built by the Replogle 
Governor Works, Akron, O. 
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ing casting, and the other end of the rod 
is fastened in a similar box working on a 
crank pin projecting from the face of the 
chain wheel. The stud upon which the 
wheel turns projects enough to act as a 
stop for the connecting rod in either di- 
rection. The weight of the rod and 
crank pin always acts to keep the belt in 
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find them also being made and put into 
use in different establishments, to their 
manifest advantage. 

There are indications now that com- 
pressed air is at last to have its chance; 
and as this subject is of greater reach and 
importance than many others, we may ex- 
pect that it will hold attention proportion- 


TEST OF WATER-WHEEL GOVERNOR IN RAILWAY POWER PLANT. 


A Locking Belt Shifter. 
We find in “The Engineer,’ London, 
the accompanying sketch of a neat lock- 
ing belt shipper, which speaks for itself. 


A LOCKING BELT SHIFTER. 


It consists of an iron bar bolted to the 
underside of the beams, and on this a 
small casting slides, carrying the shipping 
pins. A connecting rod attaches to a 
little box working on a stud on the slid- 





the position to which it is thrown, and the 
two set screws provide for the ready ad- 
justment of the travel. 
a a a. 
Hollow Shafting Coming. 

Fashion would seem to rule in the en- 
gineering and mechanical world as com- 
pletely as in millinery and dress-making. 
Things must and do have their run in the 
masculine as in the feminine fields of 
thought and occupation. When a new 
mechanical device, or an improved method 
or system, comes up for notice, we find 
that, if it happens to “take” at all, the 
news of it is at once widespread, and dis- 
cussion of it is for the time almost uni- 
versal. Instances of this must occur to 
the mind of everyone who has been in a 
position to watch the course of mechanical 
progress and development. In each 
season there seems to be some topic wide- 
spread and supreme in thought and dis- 
cussion. It is not always the subject of 
the greatest importance; but still, for the 
time it holds the attention more than any 
other. 

Only recently the subject of devices for 
cooling water used by condensing stearn 
engines came to the front. We are glad 
to think that we were first, or among the 
first, to call attention to the subject in 
this country. They have since been not 
only described and discussed in mechan- 
ical and engineering publications, but we 


ately longer. In this field we can regard 
what we have already done with con- 
siderable satisfaction. Compressed air is 
certainly better understood and appre- 
ciated; and not only that, but many in- 
dustrial establishments have been bene- 
fited by its adoption, all largely through 
the expositions of its merits and the dis- 
cussions of the conditions of its employ- 
ment that have appeared in our columns. 

It is ever a daring thing to venture into 
the field of prophecy. Nevertheless, we 
are prompted to suggest another topic, 
and one of no mean importance, that is 
likely soon to attract general attention, 
and it happens that we have done some 
work in preparing the way for it without 
having definitely intended it. Many of 
our readers have doubtless followed with 
interest what has of late appeared in our 
columns, mostly in the “Letters from 
Practical Men,” upon the function of keys 
and key-seats, and the way in which they 
operate in resistance to torsion. It has 
appeared that the key does little more than 
act as a tightener, and that nearly every- 
thing upon round shafting is actually 
driven by the friction of the cylindrical 
surfaces. The sunk key-seat is shown to 
be practically of little use, and before long 
it may survive only as a historical relic. 
In making pulleys or gears or cranks with 
bored holes to fit on turned shafting, 
clamping bolts will hold the hub better 
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than keys, and without any tendency to 
impair the rotundity of the shaft. This, 
surely, is paving the way for the use of 
hollow shafting. No one will need to be 
told that hollow shafting is lighter and 
stronger than solid, and in every way to 
be desired but for one or two practical 
difficulties. The disappearance of the 
key, that might by its use have flattened 
or distorted the hollow shaft, is one ob- 
jection annihilated. The rapidly develop- 
ing methods of manufacture promise to 
put hollow shafting soon within the reach 
of all who want to use it, and those who 
will not want it may not themselves be 
wanted long. 
A A A 
Some Points About Emery-Wheel 


Manufacturing. 


I have been going about among machine 
shops a little recently, Mr. Editor, and 
have seen many things that to me were 
interesting—some of them very much so— 
and being a machinist myself I conclude 
that some account of these things that in- 
terest me may interest others who have to 
do with the machine business. I there- 
fore accept your invitation to write about 
them, in the hope of helping those who are 
more or less closely confined to the shops 
in which they do their own work, and 
have comparatively little opportunity for 
finding out just what is done in other 
shops and how it is done. 

We all know that there is a strain of 
originality running through the machine 
design of the Norton Emery Wheel Co., 
of Worcester, and I went there expecting 
only to have a pleasant visit with Mr. 
Walker and see some new things in ma- 
chine construction. I saw them, but be- 
fore that, was introduced to Mr. Allen, 
the secretary of the company, who showed 
me a lot of interesting things about emery- 
wheel making; and as emery wheels play 
an increasingly important part in machine- 
shop operations, help us to clean the 
castings at the beginning, do the fine work 
of journal and box grinding at the finish, 
and are constantly useful all the way be- 
tween, I venture to give some account of 
what I saw there, in the expectation that 
it will be interesting and cause increased 
respect for what is certainly a very im- 
portant tool in machine construction and 
becoming daily more important. 


SPECIAL WHEELS FOR TOOL-MAKING. 
Besides their regular, or what may be 
called the ordinary emery-wheel business 
—making wheels that go into the hands of 
men who, with sponges over their noses, 
grind mold boards of plows, stove-plates, 
etc., and think of an emery wheel only as 
a thing to reduce roughness and to be 
abused—special attention has been given 
here to making wheels adapted to the 
operations of machine construction and of 
tool-making, some of the results of their 
experiments and study along these lines, 
in co-operation especially with the Brown 
& Sharpe Mfg. Co., being quite novel, as, 
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for instance, wheels of extreme softness— 
so soft, in fact, as to be readily crumbled 
in the hand and to require special slow 
speeds, yet cutting very fast—and others, 
notably those used for grinding the sides 
of thin cutters and other work easily 
heated and necessary to keep cool, that 
are so coarse-grained that they produce 
something of a shock when one first sees 
them, and it is hard to believe they can 
produce any other than the roughest pos- 
sible surface. Such wheels, % inch thick, 
allow tobacco smoke to be readily blown 
through them. The texture is well shown 
by the full-size engraving of a portion of 
such a wheel, Fig. 1; and I saw another 
wheel of the same class, but not so coarse- 
grained, an inch thick, laid upon a win- 
dow-sill, with a portion of the wheel pro- 
jecting, and water poured through it from 
a glass. 

Such wheels, though they seém at first 
sight almost absurdly coarse-grained and 
porous, are the result of long-continued, 


FOR 


A CORUNDUM WHEEL 
FINE WORK. 


PART OF 


patient study and experiment with a view 
to finding the texture that will give the 
best results, and, so far as any theory has 
been formulated regarding them, it seems 
to be that the interstices between the solid 
particles of the wheel contain air, or water 
if that is being used, and give an opportu- 
nity for the cooling medium to be con- 
stantly in contact with the work, at the 
point at which the cutting is being done 
and the heat generated; so that the heat- 
ing effects of such wheels, when intelli- 
gently used, are remarkably small—in 
many cases practically nil. 
NEW USES FOR EMERY WHEELS. 

One result of the scientific spirit which 
seems to pervade the establishment, i. e., 
the disposition to experiment and to study 
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closely the peculiar conditions and re- 
quirements of every new grinding prob- 
lem, is seen in the fact that emery and 
corundum wheels made here are con- 
stantly finding new uses and doing work 
formerly done by other means. Wheels 
30 x 2 inches are now being largely used 
for grinding cotton-mill spindles, having 
worked their way against much preju- 
dice and the rooted belief that nothing 
but grindstones would do for the work. 
Another new use for them is where small 
wheels have replaced the rotary files form- 
erly used in shoe factories for finishing 
shoe-heels. 

The new shops of the company are lo- 
cated in a suburb of Worcester called Bar- 
bers, and are flanked on either side by 
railroad tracks, the arrangement for re- 
ceiving stock and shipping being excep- 
tionally good. Suitable bins receive the 
emery and corundum direct from the cars, 
and about ten carloads of such material 
can be stored in them. 


FORMING WHEELS. 


One of the fundamental principles of 
emery-wheel making here is not to use 
any pressure whatever in forming or 
molding the wheel. The materials, in a 
semi-fluid state, are first thoroughly 
mixed in machines that are the same in 
principle as those used for mixing clay in 
brick-yards, and it goes from these ma- 
chines into open molds, in which it is 
kept and allowed to dry sufficiently to hold 
it together; the idea of thus allowing it 
to dry naturally being that the particles 
of material thus cement themselves to- 
gether more uniformly, and that a better 
and more uniform texture, and a wheel 
more free from internal strains, is thus 
obained than would otherwise be possible. 

While still quite moist and soft, the 
wheel is taken out of the mold and turned 
to shape on what is virtually a potter’s 
wheel, i. e., there is a vertical spindle with 
a plain face-plate at its upper end, on 
which the wheel to be turned is placed, 
its contact with the plate being sufficient 
to drive it by friction. Attached to a 
standard at the back is an arm which ex- 
tends horizontally, a la radial drill-press 
arm, over and to the center of the plate or 
wheel, and its outer end can be swung by 
the operator into any desired position over 
the wheel. This arm carries two light 
vertical spindles, which are moved ver- 
tically in the arm for the feed. These 
spindles are counter-balanced and carry 
the turning tools, which are simply thin 
sheet-steel blades of suitable forms; swing- 
ing the arm faces off the upper surface of 
the wheel, and it is reduced to the proper 
diameter by the vertical movement of one 
of the spindles. 

In most cases, after the wheel is laid 
upon the plate and trued-up approximately 
by shifting it as it runs, a ring of cast 
iron is laid on top of it; this ring forms 
a template, and a section of it is about as 
shown at Fig. 2. The workman trues the 
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template as it runs by striking it with his 
hands to shift it. They are highly skilled 
at this, and every stroke invariably brings 
it nearer true until it is practically exact. 
The sheet-steel turning tool is then swung 
against the edge of this template, as 
shown at the right of Fig. 2, and fed ver- 
tically to the plate, removing all the pro- 
jecting material and reducing the wheel 
to the proper diameter; the template not 
only insuring the proper size, but also 
protecting the sharp square corner of the 
wheel, and preventing it from being 
broken away during the turning. Holes 
are made by hand tools, which are also 
thin pieces of sheet steel, some of them 
shaped like the sketch Fig. 3. In using 
these, the man simply spots the center of 
the wheel as it runs, with his eye, places 
the little point on the tool at the center 
and presses it down through the wheel. 
Wheels of the section shown in Fig. 4, 
for instance, are formed by tools like that 
shown, which are of sheet steel and are 
manipulated by hand, the legs at the ends 
coming in contact with the plate, as 
shown, to give the proper depth of the 
recess. Turned while moist, the opera- 
tion causes no dust to fly about the room, 
and the men work under good condi- 
tions. 


FIRING 

After this, the wheels go to a drying- 
room, where—each resting upon a disk 
of plaster of paris, which has been found 
to absorb and carry away moisture about 
as fast as the surrounding air—they lie 
upon racks, and the room is kept hot 


AND FINISHING WHEELS. 
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indicmed against each item respectively, 
ness or other defect. 
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enough to dry them thoroughly prepara- 
tory to the firing, which is done in kilns 
precisely like those used by potters, and, 
in fact, the ones used here were made in 
Trenton, the largest of them being 16 
feét diameter and holding emery wheels 
to the value of about $15,000 at a single 
charge, the wheels being inclosed in muf- 
fles made of fire-clay and packed in loose 
quartz. 

In the room in which wheels are fin- 
ished after firing, some special machinery 
for the turning and facing operations is 
to be seen, one of these holding an emery 
wheel in a ring chuck built on the prin- 
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ciple of the chuck for holding bicycle hubs 
while being ground, the ring in this case 
being as narrow as possible and driven 
by a rope for which the periphery is 
grooved. As the wheel is held by in- 
wardly projecting screws which bear upon 
its periphery, both sides can be faced off 
simultaneously, and the result is accurate 









Fig. 2 : 
Turning Emery Wheels / 


Fig. 3 





Fig. 5 
Emery Wheel Dresser 





Turning Tool 
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and rapid work. The carriage for this 
machine has an automatic feed by means 
of a hydraulic cylinder, the feed motion 
being also automatically reversed. The 
machine is a particularly interesting ex- 
ample of special machine design, which, 
I understand, was worked out by collabo- 
ration of Professor Higgins and Mr. 
Walker, and I regret that circumstances 
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it revolve and act as a roll which crowds 
or crushes the material off laterally. 

An exhaust fan keeps the atmosphere 
of this room perfectly clear, and Mr. Ak 
len informed me that the installation of 
this exhaust fan had them 
the wholly unsuspected fact that they 
were turning off about fifty tons of 
emery-wheel material annually. 


revealed to 


TESTING WHEELS. 
It is, of course, a familiar fact that 
emery wheels burst occasionally, and 


when they do the results are not unlikely 
to be serious, unless we are rigged up to 
have them burst and to prevent the fly- 
ing pieces from hurting anyone. In 
recognition of this fact and their respom 
sibility in the matter, every wheel made 
here is tempted to burst if it is disposed 
to do so, and the arrangement is such 
that if it yields to the temptation no one 
will be hurt. For this testing operation 
the wheel is placed upon a spindle 
specially arranged for the purpose, and 
is run at about 9,000 feet per minute, or 
nearly double its working speed. Not 
many wheels break under this test; and 
it is assumed that if a wheel does not 
break at this speed, it contains no defect 
which will cause it to break at its lower, 
normal speed. 

Still, wheels that have gone through 
this test will occasionally break in ser- 
vice, usually from some abnormal or per- 
haps unknown high speed or accidental 
stress brought upon them while running, 
and one such break led the purchaser of 
the wheel to declare that the test speed 
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hereby certify that the following wheels have been revolved at the speeds 
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Emery. 


prevent the publication of a photograph 
of it. 

Experience here has led to the practical 
abandonment of for turning 
wheels, because they are found to be too 
expensive, and cutters 
forms are used almost, if not entirely, 


diamonds 


steel of various 


without exception. Some of these cutters 
are of the familiar emery-wheel dresser 
while others not so familiar are 
which is a section of 


types, 
shaped like Fig. 5, 
a hardened steel conical cutter which is 
attached to the end of a handle or holder 
so as to revolve freely, and is applied to 
the wheel in such a manner as to make 


per min 


and have satisfactorily withstood this test, without developing any indication of weak- 





Order No 


The same manafter- 


was not high enough 


wards declared, in the case of a similar 
break, that the test speed was too high 
and probably caused the weakness that 


led to failure of the wheel. This experi- 
ence, combined with others (and chiefly 
others), has led the Norton Company to 
the belief that their test speed is about 


right. 

A casting of boiler iron about 4% 
inch thick surrounds the wheel that is 
being tested, and the numerous bulged 


places in it show conclusively that the 
wheels sometimes break under test, and 
that when they do, the pieces strike hard. 
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In this connection a story is told of a 
bursting emery wheel, a thunder-clap and 
a black cat, all of which combined to pro- 
duce rather startling results. The wheel 
was a 2x 24-inch, and was being run at 
the test speed, while outside a heavy 
thunderstorm was raging. Just over the 
boiler-iron casing reposed the big, black 
cat—the “mascot” of the establishment. 
At the instant of a heavy thunder-clap, 
the wheel burst and the cat, thoroughly 
frightened, jumped about ten feet onto 
the back of a friend of his, who at the 
moment was bending over, firing a kiln. 
The man, naturally enough, thought the 
entire establishment was a wreck and that 
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that need replenishing, and orders go into 
the factory accordingly. 

A somewhat novel electric lighting 
plant is soon to be in operation here. It 
will consist of a 60-light Westinghouse 
dynamo and direct-connected engine, 
which will run all the time, day and night, 
so that light can be turned on at any point 
in the factory where needed, either by the 
watchmen or the men who manage the 
kilns, and will do away with lanterns and 
all other means of lighting. This is made 
economically possible by the fact that 
steam is used continuously for heating 
the drying-rooms, and the exhaust from 
the engine can be used for this purpose. 
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The square of any number is that num- 
ber multiplied by itself. The logarithm 
of the square is the logarithm of the origi- 
nal number added to itself—that is, the 
logarithm of the square is twice the log- 
arithm of the original number. It is ob- 
vious at once that if the spaces on the A 
or B scale be all doubled, a new scale will 
be formed which, by comparison with the 
original scale, will give the squares of the 
numbers, and, by reading in the inverse 
direction, the square roots. The two 
lower scales (C and D) of the slide rule 
are so formed, the space between I and 2 
being the double of the corresponding 
space on the A and B scales; so that 2 of 
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he himself was dead, and for some time 
he was on the verge of nervous prostra- 
tion. 

As it is often of considerable import- 
ance to know that a given wheel has act- 
ually been tested, and to have evidence 
of it,the man who does the testing fills 
out blank forms, a reduced fac-simile of 
the heading of which is reproduced here- 
with. At the bottom of the sheet is a blank 
form for an oath which is taken before 
a Justice of the Peace by the tester, in 
which he swears that the report is a true 
record. These reports are then filed 
away, and constitute legal evidence that a 
given wheel has actually been tested, on a 
certain day and at a certain specified 
speed. A similar blank is used for report- 
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Fig. 10. 


As this article is perhaps already too 
long, I shall have to defer talking about 
the things seen in Mr. Walker’s domain 
until a later issue. 

S. T. FREELAND. 
A A A 


The Use of the Slide Rule. 

BY F. A. HALSEY. 
V—Division (Continued), Square Roots and 
Areas of Circles. 

All problems in division may be reduced 
to the form of a proportion—that is, to 
the form of Fig. 9 of the last paper, which 
was for the solution of the problem 24 X 
6=? Thus, 8 divided by 4, already solved 
in Fig. 7, may be looked upon as %4 X 8, 
and may be solved, as in Fig. 10, by set- 
ting 4 of B below 1 of A, when above 8 of 
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C and D stands opposite 4 of A and B, 
and 3 of C and D stands opposite to 9 of 
A and B, and so on. By means of the 
runner, the readings of the different scales 
may be compared, and squares and square 
roots be read off at once. The reader 
may satisfy himself of this by comparing 
his determinations of square roots by the 
rule with those given in any of the pocket- 
books. We will, however, soon find a 
chance for serious error in finding roots, 
as it is always possible to obtain two read- 
ings from the rule. Two 4’s for example, 
appear on the A scale, opposite one of 
which is the true square root 2, while op- 
posite the other appears 6.33. The read- 
ing 6.33 is, in reality, the square root of 
40, not 4, and we at once see that in this 


















































ate = | ? | 3 | t } 5 6 7 § 4 ] i ! ~ 3 
B  ‘‘ectcmecmeas Val a ~ 
] Zz 3 4 5 6 ri 8 az | 
Cc ne i 3 3 i 5 6 7 8 2? a 
TTT ] I | tt Lit 
[h | 2 3 i 6 6 7 8 § 2 3 4 5 6 
American Machinist 
Fig. 11. 


ing wheels broken in testing, and every 
wheel is so marked that it can be identi- 
fied. 

A number of elaborate systems of keep- 
ing account of stock have been devised 
and are used in various manufacturing es- 
tablishments, which systems would be ap- 
plicable to the stock of emery wheels kept 
here, provided a clerk or two were kept 
at the work. They manage it without 
the clerks, by simply having in the base- 
ment, a lot of shelves divided into pigeon- 
holes, one for each kind of wheel kept in 
stock, and no other wheel is ever allowed 
in a given pigeon-hole except the one 
specified on the tab. A tour among the 
shelves will show at any time the wheels 


B will be found 2 on A. This method is 
followed in reducing any vulgar fraction 
to a decimal. Thus, suppose we require 
the decimal equivalent of ;. What is 
really required is the value of yy x I. 
We proceed, as in Fig. 11, by setting 16 
of B below 5 of A, and above 1 of B we find 
.313. In a similar way we may find the 
nearest value of a fraction with another 
denominator. Suppose we have }}j, and 
we wish its value to the nearest sixteenth: 
In Fig. 12 we set 580 of B below 317 of A, 
and near the right-hand 16 on B we find 
g on A; that is, ~, is the nearest value in 
sixteenths. We see, however, that it is 
not a very close approximation, and go- 
ing to 32 on B we see that }j is a much 
better approximation. 





class of problems we are no longer at 
liberty to assign any convenient value to 
the figures on the scale. The best method 
of avoiding error here is to first assign a 
positive value to the left-hand 1 of the D 
scale, and then a proper value to the left- 
hand 1 one of the A scale, such as to make 
it the true square of the first 1. Thus, if 
the left-hand 1 on D is called 1, then the 
left-hand 1 of A must be 1, because 12 = 1; 
the middle mark of A must be 10, and the 
right-hand mark 100. The right-hand 1 
of D will, of course, be 10. On the other 
hand, if the left-hand 1 of D is 10, the left- 
hand 1 of A will not be 10, but 100, be- 
cause 102 = 100. The middle mark of A 
is now 1,000 and the right-hand mark 10,- 
000; the right-hand mark of D being roo. 
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Similarly, if the left-hand 1 of D is 100, the 
left-hand 1 of A will be 10,000, the middle 
mark 100,000, and so on. This liability 
to an erroneous reading pertains to all 
square root work on the slide rule, and 
no one should attempt to use the rule for 
this class of problems until the use of the 
instrument has become habitual and in- 
stinctive. Many of the manuals and 
books give a list of complicated and gym- 
nastic operations of which the instrument 
is capable. For example, the problem 


V2 x 6% a? 


a 





can be solved at a single setting of the 
rule by using the different scales in proper 
combination. Most such problems, like 
simple square root, are capable of more 
than one reading; but, unlike square root, 
the proper reading is not easily apparent. 
While, therefore, such problems are in- 
teresting, as showing what the rule can 
do, they are of no practical importance 
except to those in whose daily work 
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of operation so plain, that it is believed 
that what has been said is enough to en- 
able any man of intelligence to acquire 
facility and confidence in its use, espe- 
cially if the writer’s particular injunction 
be followed, to thoroughly acquire each 
operation before confusing the mind with 
the others. Its use in simple multiplica- 
tion alone will amply repay the learning 
of that operation; and once the relief 
from drudgery is experienced in that 
operation, the others will be taken up as 
a matter of course. The chief danger, in 
fact, is that the attractiveness of the in- 
strument will lead them to be taken up 
too soon, and that more will be taken 
up than can be properly digested and 
used in daily work. It is hoped that 
enough has been said to demonstrate that 
the understanding of the rule is an ex- 
tremely simple matter which should deter 
no one, and that the real difficulties con- 
nected with its use have been fairly and 
honestly pointed out and sufficiently ex- 
plained. Learn it thoroughly, limit its 
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said that tests have shown that the 
strength of the inserted rawhide is equal 
to that of the leather belt in which it is 
used. On thin belts the rawhide is some- 
times used without splitting the belt, by 
applying it upon the outside, as at C. 

This fastening is made and supplied by 
the Nellis Belt Fastener Co., 284 Pearl 
street, New York. The company 
are also furnishing a preparation for cov- 
ering the faces of pulleys to increase the 
adhesion of the belt. It is called the 
Morse electric covering It is applied in 
the form of paint and dries in a few hours; 
if put on at night it should be ready for use 
the next morning. Two or three succes- 
sive coats may be applied if necessary, 
producing a permanent surface and giving 
a much better adhesion than is possible 
with a bare iron or even a wood surface. 


same 
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American Steel Tubing. 


Rarely has a business jumped into vig- 
orous life so suddenly as has the manufac- 
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some one or more of them are of repeated 
occurrence, making it worth while to ac- 
quire facility in their use. To all others, 
the less attention given to these gymnas- 
tics the better. 

One of the problems which it is worth 
while for anyone to acquire, is finding the 
areas of circles. The area of a to-inch 
circle is 78.54 square inches. Therefore, 
set 10 of C to 78.54 of A. Now, by means 
of the runner, compare scales C and A. 
Opposite the diameters on C will be 
found the areas on A. Here, again, we 
must keep track of absolute values. If 
the right-hand mark of C is 10, as above, 
the corresponding reading above it on 
A is 78.54, the right-hand mark of A is 
100, the middle mark 10, and the left- 
hand mark 1. If the right-hand mark of 
C is 100, the corresponding area is 7854. 
the right-hand mark of A is 10,000, the 
middle mark 1,000, and the left-hand 
mark 100. The necessity for perfect fa- 
miliarity with the instrument before at- 
tempting to use it for this class of prob- 
lems will be apparent, although, so far 
as the writer is aware, no existing author 
has had the candor to point out the fact, 
or to explain the liability to error which 
is inherent in this class of work. 

Not only has a consideration of gym- 
nastic problems been omitted in what 
has preceded, but much that might be 
said on everyday problems has been 
passed over in silence. The use of the 
slide rule is so attractive, and its method 
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use to regular and simple calculations 
which comprise the great bulk of such 
work, and you will bless its inventor 
for the remainder of your days. 


(THE END.] 
+ A A 


A New Belt Fastener. 


The accompanying cuts show a new 
style of belt fastener. The ends of the belt 
D and F are first split to a sufficient depth, 
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a special tool being furnished for the pur- 
pose; a thin slip of rawhide is then in- 
serted in the slit and the ends of the belt 
are brought together as they are to be 
fastened. A sufficient number of the split 
rivets or studs A are then driven through 
the belt and the rawhide slip without 
punching any holes; if the points project 
through the belt a little, as they should, 
they are clinched with a hammer and 
the joint is finished, and the job is done 
more quickly than by lacing. It is 
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ture of steel tubing in the United States, 
As is well known, up to the present year 
most of the steel tubing used in our bi- 
cycles has been imported. To-day there 
are those who predict that in 1897 there 
will be more steel tubing exported to 
Great Britain than has been imported this 
year. This year we make about 1,200,- 
ooo bicycles, and it takes, say, 20 feet of 
tube for each; that is, 24,000,000 feet of 
tubing. The annual capacities of the sev- 
eral existing tube works are reported as 
follows: 


Shelby Steel Tube Co......... 18,000,000 
Elwood Co., Elwood, Pa....... 12,000,000 
po Le err 5,000,000 
Columbia Tube Co............ 12,000,000 
Mansfield Machine Co......... 15,000,000 
New Castle Tube Co.......... 10,000,000 
Brewer Seamless Tube Co..... 10,000,000 


There are still others, so that there will 
evidently be no lack of tubing in the near 
future. 

. a A 


It is reported that the New York Cen- 
tral Railroad has been quietly experi- 
menting with a new form of motor which 
operates by means of hot water which 
is stored at very high pressure in boilers, 
and is delivered to tanks carried upon 
the motor. As we understand it, this 
water is allowed to vaporize, and the en- 
gine is, of course, essentially the same as 
regular steam engines. 
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ELECTRICAL MACHINERY. 


Machine Shop Practice in the Man- 
ufacture of Commutators. 
BY E. lL. HAYWARD. 


In Two Parts—Part I. 

Of all the parts of a dynamo electric 
machine, none requires more thoughtful 
design, or more care in manufacture, 
than the commutator. If a dynamo oper- 
ates unsatisfactorily because of some 
electrical defect, the trouble is sure to 
manifest itself at the commutator in a 
greater or less degree, almost irrespect- 
ive of the offending cause. Hence the 
importance of having a device which is 
exceptionally rugged, to resist not only 


bevel partly, even before boring, so that 
the defects in the casting will be seen at 
once, and if its rejection be necessary, 
there will not be a lot of costly ma- 
chine work rejected also. In the finished 
commutator, a considerable strain comes 
upon the line X y on the sleeve, and blow- 
holes of any size are inadmissible. The 
ring and nut can be cast and malleableized 
without difficulty. The commutator bars 
may be either cast and tempered or drop- 
forged. If the number of machines pro- 
duced is smali, drop-forged bars will 
hardly pay, for excellent commutators 
may be produced from carefully selected, 
tempered copper castings. 
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the troubles due to natural causes, but 
the abuse that the commutator is sure to 
receive at the hands of inexperienced per- 
sons. Most small machine shops where 
electrical apparatus is manufactured in a 
small way, or perhaps only occasionally, 
are limited in their supply of special 
tools. The object of this article is to 
suggest a few methods which have stood 
the test of practice in commutator build- 
ing, and to describe the simple tools em- 
ployed. 

Let us suppose that it be required to 
build the commutator that is shown in 
Fig. 1. The first thing necessary is to 
make the patterns and have the parts cast 
of the proper materials. The large piece 
A, which we will call the sleeve, is of cast 
iron; the ring B and the nut C are of mal- 
leable iron; while the bars are of copper, 
either cast or drop-forged. 

The casting A is a very annoying one 
to make. It is not necessary to split the 
pattern; in fact, if the angle at the head 
of the sleeve is to be cast, it will be im- 
possible to use a split pattern. If the 
sleeve is at all large, it will require con- 
siderable machining unless this bevel is 
The core print on the head end 
should have a steeple top. In making 
this casting, the molder who is not care- 
ful will invariably produce a casting hav- 
ing serious blowholes at the point YX, in 
spite of the use of an ample fillet. As 
these blowholes are often concealed be- 
neath the skin, it is well to turn out this 


cast. 
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THE COMPLETE COMMUTATOR. 


It has often been stated that, by shap- 
ing the pattern of a commutator bar, 
the shrinkage effects producing a varia- 
ble thickness of the bar can be avoided. 
This idea is erroneous, for different 
molders will produce different results with 
the same pattern. If a pattern be made 
to correct the inaccuracies of one mold- 
er’s work, these very variations may ex- 
aggerate the faults of another. As the 
pattern is liable to pass from hand to 
hand in the foundry, it is best to make 
it accurately to the drawings, using a 
double shrink rule. While the patterns 
for the sleeve, nut and ring may be made 
of wood, that of the commutator bar must 
be made of metal, and as accurately as 
possible, for subsequent ease in preparing 
the bars for the finished commutator. 

When the commutator bars arrive from 
the foundry they should be carefully in- 
spected for sand-holes, for that is the 
greatest trouble with cast bars. None 
but perfect bars should be allowed to pass 
the inspection. Bars containing large sand- 
holes will, of course, be rejected at once; 
but no less to be dreaded are those full of 
minute sand-holes, that an inexperienced 
inspector would pronounce insignificant. 
Their porous condition will cause them 
to wear more rapidly than their fellows, 
and all the difficulties of a commutator 
with low bars will be experienced if bars 
with numerous fine sand-holes are used. 
The difficulty with tempered copper com- 
mutators is their lack of homogeneity, 


and this can be completely avoided by 
carefully selecting the castings. 

The sides of the commutator bars may 
be prepared by filing, planing or milling; 
the last is preferable, for after the ma- 
chine has been prepared a boy can do 
the work. Prepare a piece of cast iron 
equal in length to the commutator bar and 
of the section shown in Fig. 2. The angle 
bac is equal to the angle subtended by 
the commutator bar, and is found by 
dividing 360 by the number of bars. The 
thickness of the mica segments makes no 
difference in this angle. Thus, in this 
commutator, which has forty bars, the 


6 , 
angle dac = 3° = 9g degrees, and with 


this knowledge the piece can be readily 
shaped on a graduated planer, miller or 
shaper. The width of this piece should 
be »5 inch less than the depth of the com- 
mutator bar, and its height should be 
such that when placed in the milling vise, 
as shown in Fig. 2, the commutator bar 
will protrude a suitable distance for ma- 
chining and still give the vise a good bite 
on the bar. See that the bars are care- 
fully straightened, and place a bar in the 
vise thus prepared, and take a light cut 
to clean the surface. Turn the bar over 
and raise the bed so as to make a cut that 
will finish it exactly to size. Note the 
reading of the elevating spindle at both 
cuts; clamp the bed at the first one and 
show a boy how to run the bars through. 
After he has done this, clamp in the sec- 
ond position and direct him to clean up 
the other sides. In preparing the pattern, 
it is well to so shape the lugs that they 
will not bind on the mica segments, for 
they might interfere with the grip of the 
bars themselves on the insulation between 
them. If there are any spaces between 
the lugs, they may be filled up with mica 
afterward. If the lugs are so shaped the 
miller will not clean them. Plane sur- 
faces are not necessary on the sides of the 
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Fig. 2 


RIG FOR MILLING THE BARS. 


lugs, and they may be slightly filed when 
the burrs are dressed off at the bench. 
The next thing to be done is the slotting 
of the lugs to receive their wires. Many 
machinists would recommend putting this 
off till the commutator was finished, 
mounting it on centers and using the in- 
dex plate on the miller. This would be a 
serious mistake. The insulation of any 
commutator, even though it be the best 
that can be procured, would have its me- 
chanical integrity severely taxed by using 
it for vise jaws in the manner indicated. 
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The writer’s experience with a commu- 
tator slotted in this way was, that the com- 
mutator nut continually needed to be 
tightened and that pieces of the mica 
segments worked out, the holes filling up 
with copper dust. Finally the commu- 
tator had to be taken down and rebuilt. 
For this reason it is best to slot the bars 
singly in the milling vise. Use a saw 
cutter of the same gage as the wire used 
on the armature, and make the slot two or 
four wires deep, as may be necessary. If 
the wire is to be soldered in the slots, 
they should now be thoroughly tinned. 

The insulation between the bars may be 
either mica or micanite; the latter is 
cheaper and nearly as good. Although 
these insulating segments are relatively 
expensive, too close economy in them will 
not pay. At least an eighth of an inch in 
extra width should be allowed. Nothing 
is more annoying than to be obliged to 
take an extra chip off the commutator in 
order to “chase up” the micas. The seg- 
ments can be ordered cut to any shape. 
In considering whether the segments 
shall be mica or micanite, it is well to re- 
member that a mica segment is desirable; 
but if its free use be limited by cost con- 
siderations, it can be more cheaply se- 
cured by ordering the segment without 
the piece going up between the lugs. This 
enables smaller specimens of mica to be 
used, and the space between the lugs can 
be filled up afterwards with scraps of mica 
cemented in with shellac, as no wear 
comes on this part of the commutator. 
Such a construction is perfectly admissi- 
ble; and while not as good as complete 
mica segments, it is preferable to micanite 
ones. Having secured the segments, 
carefully examine each one before using 
it. In the mica segments there are liable 
to be metallic particles or metal veins. 
In the micanite segments I have found 
particles of metal which probably lodged 
there while they were being formed. It is 
very difficult to manipulate the segments 
in forming up the commutator and keep 
the latter free from turnings or filings. 
For this reason it is well, if possible, to 
assemble the commutator in some other 
room than the machine shop, and thus 
avoid the liability of trouble from these 
metallic particles. Having carefully se- 
lected the segments, and filed off the burrs 
on the bars, the commutator 
roughly assembled, using the sleeve cast- 
ing as a nucleus. Give each segment a 
good coat of the best shellac before in- 
serting. Provide an arbor having a 
diameter equal to that of the finished 
sleeve. 
The width of this paper is preferably a 
little shorter than the over-all length of 
the bar. The work when finished should 
be firm and true with the arbor. Tightly 
tie a stout cord around the bars and seg- 
ments that around the 
sleeve casting, and they may be then 
lifted off together and placed about the 
prepared arbor. 


may be 


suild it up with paper and glue. 


are assembled 
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The Action of the Differentially- 
Wound Motor. 
BY WM. BAXTER, JR. 

Before the action of the shunt-wound 
motor and its capability of maintaining a 
practically uniform speed under varia- 
tions of load were fully understood, the 
differentially-wound motor was devised. 
It is not now much used; but a study of it 
is instructive, especially because of its re- 
lationship to the compound-wound dy- 
namo, which is of great importance. 

This method of winding is shown in the 
figure. It is a combination of the series 
and shunt windings shown in previous 
articles. As will be seen from the figure, 
the current shunted through P! from P 
at D passes through a portion of the wire 
on the field, and joins NV at D1 the same 
as in the shunt-wound machine. It will 
also be seen that the main current, after 
passing through the armature, enters the 
field coils through 9 and comes out at g!, 
where it joins N. The two sets of field 
coils are kept separate from each other 
throughout their entire length. The cur- 
rent through the coils in series with the 
armature passes around the field mag- 
nets, in the opposite direction to that taken 
by the current in the shunt coils. 

The action of a motor so wound is as 
follows. If the load is increased, its ten- 
dency is to reduce the speed, and hence the 
counter electromotive force, the latter be- 
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DIPFFERENTIALLY-WOUND MOTOR. 
ing proportional to the speed. But the re- 
duced counter electromotive force allows 
more current to flow through the arma- 
ture, and hence through the series field 
coils. This increased current in the series 
coils counteracts a greater amount of the 
current flowing through the shunt coils 
than before, and as a result the strength 

of the field magnets is reduced. 

It was shown in an article which ap- 
peared in these columns for May 2ist, 
entitled “Counter Electromotive Force, 
Torque, Current and Field Strength,” that 
a reduction in the strength of the field 
magnets is accomplished with an increase 
of speed. The effect of an increase of cur- 
rent in the series coil being to weaken 
the field magnets, the tendency from this 
cause is to increase the speed; therefore, 
the first momentary check of the speed, 
when the load is increased, is largely 
counteracted by the fact that the field 
strength is reduced, hence the counter 
electromotive force per turn becomes less 
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and therefore the speed must immediately 
increase. This may not be 
enough to restore the original velocity, 
but it will make the difference less than it 
would be with a simple shunt wound 
field. The cutting-down of the strength 
of the field magnets is not, however, as 
great as would at first sight appear, as 
the increase of speed develops an in- 
creased counter force 
which checks the current. 
From this it might be concluded that 
the benefit that can be derived from 
this arrangement is not very great; 
but if we reflect on the subject, we will 
see that if the load is reduced one-half, the 


increase 


electromotive 
increase of 


current through the armature, and there- 
fore the series coils, will be reduced one- 
half. If the load is reduced to one-tenth, 
the current will be correspondingly re- 
duced; therefore, the demagnetizing ac- 
tion of the series coils will be nearly pro- 
portional to the changes in load. 

We thus have two influences working 
in opposite directions—the direct tendency 
of the increased load is to reduce the 
speed, but the tendency of the reduced 
field strength is to increase it. Which will 
prevail, will depend upon the arrange- 
ment of the series field coils. If these 
coils are made of a very few turns, say 
two or three, their effect will be very 
slight; but if the number of turns is great, 
the effect may be sufficient to entirely 
neutralize the shunt coils, or even reverse 
the magnetism of the field. From this it 


follows at first sight that, by prop- 
erly adjusting the number of turns 
in the series coils, we can maintain 
the speed constant under all varia- 


tions in load; and if we desire to have 
the speed increase as the load increases, 
we can accomplish the result by adding 
more turns to the series coils. As these 
statements might create a false impression 
as they stand, it may be well to say that in 
practice perfectly uniform velocity cannot 
because under such condi- 
tions the motor would be in a state of 
delicate balance that the slightest 
variation in load disturb the 
velocity, consequently the speed would 
To avoid this, it is 
necessary to so adjust the series coils that 
the velocity may drop slightly with an 
A motor wound to in- 
load 
could 


be obtained, 


such 
would 


oscillate continually. 


increase of load. 
crease its speed with increase of 
would also be impracticable. It 
not be started except in the reverse direc- 
tion unless the series coil were not thrown 
into service until full headway was at- 
tained, and the throwing in of the series 
coil would be very likely to cut down the 
field strength so much that the reaction 
This 


would cause the motor to stop and then 
3ut while 


of the armature would neutralize it. 


start in the reverse direction. 
all this was going on, the sparking at the 
commutator brushes would be so great 
as to probably burn out the armature. 

In shunt and differentially-wound ma- 
very 


chines the shunt coils are made of 
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fine wire, as compared with that used in 
the armature and series coils, and of a 
great many turns and high resistance. This 
is necessary so as to allow a small per- 
centage only of the total current to pass 
through the field. If the energy used to 
magnetize the field is to be, say, three per 
cent. of the whole current, the resistance 
of the shunt coils must be so high as to 
allow only three per cent. of the current 
to pass through them. 

In considering the action of a differen- 
tially-wound motor, we have found that 
when the load increases the strength of 
field decreases. This fact has proved a 
great mystery to many men, and lengthy 
articles have been written to explain it, 
some resorting to the higher mathematics 
to throw light upon the subject; but not- 
withstanding all this apparent mystery, 
the action is very simple when properly 
understood. All that we need to do is 
to remember that the torque of a motor 
is the product of the strength of the field 
by the strength of the current in the arma- 
ture. Keeping this fact in mind, we can 
easily see that if the field strength is re- 
duced one-half, the torque can be kept at 
the same point by doubling the armature 
current, and if the current were quadrupled 
the torque would be doubled. 

Series-wound motors, as was shown in 
an article describing their action, which 
appeared in the issue of June 4th, are not 
suitable for running general machinery, 
but for all classes of work where variable 
speed is desired; and especially in those 
cases where the speed is changed at the 
will of the operator, this type of machine 
has special advantages. Its variable speed 
together with the rapidity with which 
it changes its torque, and the very great 
effort it can put forth in starting, renders 
this type of motor very valuable for rail- 
way work; also for elevators, cranes, etc. 
On account of the great starting torque, 
they can get the load under way in the 
least possible time; and if it is desired to 
increase or decrease the speed, it can be 
done almost instantly. The rapidity with 
which the series motor can change its 
torque and the amount of starting effort 
it can put forth are not so great as with 
the shunt or differential windings, but 
it possesses the advantage that the speed 
can be varied at will and this makes it 
desirable for a line of work for which the 
shunt and differential motors are not 
adapted. For driving most machinery 
for which a constant speed is desired, the 
differential and shunt windings have been 
devised. 

4A A A 
The Underground Trolley. 

Referring to our answer to E. C. H. in 
our Questions and Answers department, a 
correspondent calls our attention to the 
fact that the underground trolley line in 
U street, Washington, is a true trolley, 
as that term is properly applied. Our 
correspondent incloses a sketch of ar- 
rangement,- which we reproduce. 
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A-A Slot rail. 
B-B Wheels in 

contact with wires. 
C Carrier. 
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THE U STREET, WASHINGTON, 
UNDERGROUND. 


Letters from Practical Men. 
Speed of Drills. 


Editor American Machinist: 

I have read with interest the articles on 
the speed of drills, etc., and inclose a 
table which may be of interest in this con- 
nection. It seems to me that our German 
friends are not quite correct in all their 
speeds. 

The speeds given in the Morse catalog 
are evidently figured on a basis of feet per 
minute of cutting speed, and I feel quite 
sure that for the average machine shop 
the Morse speeds are fast enough; though 
it is true that when everything is first- 
class about a drilling machine—and when 
drilling material that calls for oil, an oil 
pump is used pumping lard oil good 
enough to fry dough-nuts in—then the 
speed can be much higher and more work 
can be produced. Many good mechanics 
have the idea that coarse feeds are re- 
quired for fast drilling; but it seems cer- 
tain that better results will usually be ob- 
tained from fast speeds and slower feed- 
ing, i. e., more revolutions of the drill per 
inch of feed. 

Owing to the fact that feeds of other 
machine tools generally are being in- 
creased, I fear that designers of drilling 
machines will in many cases be apt to ar- 
range feeds for a coarser range than has 
been the previous practice; but this, in 
my opinion, will be a mistake, and will 
result only in more broken drills and less 
capacity of drilling machines. 

Another mistake, it seems to me, is often 
made in the use of vertical drilling ma- 
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chines when horizontal machines should 
be used instead. This applies especially 
to deep holes, say, three inches and deeper, 
where it is better to use horizontal ma- 
chines, because oil and chips can be much 
better handled in them. 


SPEED OF DRILLS IN WrouGHT IRON. 
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Tests for Machine Oils. 
Editor American Macvhinist: 

Mr. Edmund Morris, in your June 11th 
issue, asks for information as to how ma- 
chine oils may conveniently be tested. 
Replying, I send you the following, the 
essential features of which are, in part, 
not original with me, having appeared in 
print previously. 

Provide a strip of plate glass about 24 
inches long by about 6 inches wide, free 
from scratches and clean. At one end 
thereof place a drop of each of the oils 
that are to be tested; then raise that end 
of the glass about six inches in order that 
the several drops may slowly flow down. 
The quality of each for lubricating pur- 
poses will be shown by the distance passed 
over and the trace left upon the glass— 
any tendency to dry or gum will be indi- 
cated in the trail of the drop. Pure sperm 
oil will flow further and longer than any 
of the other oils. Light-bodied oils will 
flow quickly, but will also dry quickly, 
showing their volatile nature or the pres- 
ence of water as accompanying other adul- 
terations, drying out and leaving the other 
ingredients on the glass; whereas, what 
is required is a good body combined with 
limpid flow. 

Sperm oil, for many kinds of machines, 
requires the admixture of mineral oils; 
and some vegetable oils also require this, 
the mineral oils assisting to prevent or- 
ganic changes taking place. 

In order to detect the presence of acid 
in the oils, take a number of small shal- 
low copper dishes, into which samples of 
the oils to be tested may be put and kept 
in a warm place for a few days, in order 
to show chemical action, thus showing by 
the presence of acid the formation of ver- 
digris. In the above experiment, care 
should be taken not to allow dust to settle 
on the oils being tested. 

Respecting the adulteration of oils, one 
of the more prevalent methods is the ad- 
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dition of water. This is accomplished by 
adding soda, or other alkali which would 
change the nature of the oil into a soap, 
as it were, when water could then be added 
in such quantities as conscience would 
justify, to the point at which the mixture 
becomes too limpid. Thus, gelatine may 
be added to re-supply the “body” just 
right; hence, the appearance of oils may be 
kept up, even where considerable adultera- 
tion is practiced. With the above simple 
method of detection, only pure oils need 
be bought, after which the customer can 
add his soda, glue and water to suit his 
own notions. 

W. C. HECKENDORN. 
Philadelphia, Pa. 

A A A 


Metallic Stuffing-Box Packing. 
Editor American Machinist: 

Several years ago the question was 
asked: “What does Jerome use in making 
the alloy for piston-rod and valve-stem 
packing?” The answer was that he kept 
it a secret. I also wanted to know at 
that time, as we had some in use and it 
wore well. After learning this, I com- 
menced experimenting for something 
equally as good; and I found it, and even 
better, for packing using only two rings, 
as it holds its shape and does not squeeze 
out. 

There are three requirements of an alloy 
for packing: 1st. A good anti-friction 
metal. 2d. One that is hard enough not 
to squeeze out or press rings out of shape, 
where only two rings are used, as per Nos. 
5 and 6, when engine is reversed, or by 
water. 3d. One that will allow rings to 
open up and be closed after applying on 
a piston rod without breaking. All of 
these are got by using an alloy composed 
of tin, .80; lead, .15; antimony, .05. Melt 
the antimony, then put in the tin and lead, 
and stir well, getting it about the same 
temperature as babbitt. Oil the mold 
that you intend to use inside. 

If casting thin rings, the best results 
are got by casting only one kind at a 
time, as it keeps the mold hot and will 
make the ring as perfect as if turned in a 
lathe. 

The drawings are for molds to cast rings 
for a 1y,-inch stem fitted with Sullivan 
packing. Nos. 1 and 2 put together cast 
ring No. 5. Nos. 3 and 4 make ring No. 
6. To pour them, Nos. 1 and 3 have a 
3%-inch slot cut from @to 0. After pour- 
ing, punch Nos. 1 and 3 out of Nos. 2 
and 4, through bottom of Nos. 2 and 4. 
Then saw each side of slot from @ to ), 
and the rings fall off, finished like Nos. 5 
and 6. Similar molds can be made to cast 
United States and other shapes. No. 4 
has a groove cut in side to form a rib on 
ring No. 6, which goes in the opening of 
ring No. 5, and thus covering both joints. 

With valve-stem packing the valve 
should carry the weight of the yoke stem 
and rod, for if it rests on the neck ring 
it will wear flat. But as seats and valve 


AMERICAN MACHINIST 


wear, the yoke either has to have a piece 
welded under it or a liner put under. After 
having two engine failures caused by these 
liners getting in the ports, we think it 
best to let the stem wear. But we use a 
long neck ring, filling the stuffing box at 
the back end for % inch, then running 
inside of the spring to within ™% inch of 
the packing. This neck ring fits tight in 
the spring for 14 inch on the back end, 
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METALLIC STUFFING-BOX PACKING, 


and loose the remainder, so that it will 
not wear the spring or prevent it from 
working freely. If you use poor valve 
oil and are bothered by having rings grip 
the rod when steam is shut off, compress- 
ing spring and then letting go, which 
sometimes breaks the rings, a neck ring 
like this will prevent such trouble. Stuf- 
fing boxes for metallic packing should be 
at least 4 inches deep. This gives room 
for neck ring and spring. 
EDWIN N. WIEST. 
Manistee, Mich. 
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Charging a Cupola. 
Editor American Machinist: 
In your issue of May 21st you 
lished an article on charging a cupola, in 
which one point is not quite clear to the 


pub- 


writer, viz., the rule given for calculating 
the amount of bed fuel. Supposing you 
use 571 pounds of coke for bed in 30-inch 
cupola, as your correspondent mentions, 
that amount of fuel piled up in the 30-inch 
circle would reach up 52 inches approxi- 
mately. Adding 4 inches for sand bot- 
tom would bring the top of the bed fuel 
The 


bottom of 


56 inches from bottom plate. dis- 
tance from bottom plate to 
tuyeres he gives as 15 inches; and assum- 
ing the tuyere about 4 inches deep would 
leave 37 inches from top of tuyeres to top 
of bed fuel (which, by the way, seems 
somewhat high). Now, supposing the bed 
fuel for a cupola 54 inches inside lining 
should be calculated with the rule given, 
x 54 


30 


1,028, and this 


we would have 


amount piled up in a 54-inch circle would 
but 

Adding 4 inches for sand bottom 
would bring the bed 
33% inches from bottom plate of cupola 


reach 29% inches approximately in 
height. 
about 


top of fuel 


Assuming bottom of tuyeres 18 inches 


from bottom plate and tuyere 5 inches 
high, this would only leave 10% inches 
of fuel above top of tuyeres, which is de- 
cidedly insufficient. Even if the tuyeres 
in both the 30-inch and 54-inch cupola 
were the same height and the same dis 
tance from bottom plate, in order to have 
the same distance from top of tuyere to 
top of bed fuel, the fuel of the 30-inch 
cupola would have to be multiplied by the 
square of 54 and divided by the square of 
30; and since, as a general rule, the tuyeres 
in a large cupola are higher up than in a 
small one, this would scarcely give enough 
fuel. Of course, the results of any such 
rule would have to be modified to suit any 
individual case, since a great deal depends 
on the quality and size of coke used. 
Larger pieces of coke will raise level of 
bed fuel without increasing the weight. 
The that this 
will be taken up by others, as this is a 
point of importance that might benéfit a 
good many readers of the “American Ma- 


writer trusts discussion 


chinist.”’ H. G. 
aaa: 

Belt Shifters and Loose Pulley Lu- 
bricators. 


Editor American Machinist: 

The letter by Mr. Fulton, in your issue 
of June 11th, reminds me of a device of 
mine for overcoming that common nuis- 
ance, the refusal of a belt shipper to re- 
main where put. The difficulty is due, of 
course, to the weight of the shipper pole, 
which always tends to bring the pole to 
the upright position, with the belt half on 
each pulley. In this position the machine 
will not stand still if it has no work to do, 
and it will not drive if it has work to do. 
My arrangement gets rid of this effect of 
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the gravity of the pole, with the result that 
the belt stays on either tight or loose 
pulley as desired. 

The arrangement is shown in the sketch, 
which represents a shifter made of wood. 
The improvement consists in having the 
pole play between pegs @ b on the fork bar. 
The fork is shown in position to guide 
the belt to the loose pulley. The pole 
hangs in a vertical position against peg 4. 
If the belt is to be shifted, the pole is 
pushed to the left as usual and with the 
usual result, except that after the pole is 
dropped by the hand, it swings back by 
gravity to the vertical position again. The 
previous movement of the fork bar will, 
however, have moved the pegs to the posi- 
tions @1 b1, so that the pole will then be in 
contact with peg 0} in its new position 0, 
ready to push the bar in the opposite di- 
rection whenever wanted, after which the 
pole will again return to the vertical posi- 
tion. The belt fork always stays where 
left, and if the pulleys are crowned as they 
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IMPROVED BELT SHIFTER. 


should be, the belt will also stay where 
left. 

Belt shippers and loose pulleys are not 
far apart either in location or in their ca- 
pacity for annoyance. There is one way 
to lubricate loose pulleys, on which I 
give you a straight tip, and which ought 
to cause your readers to say that this num- 
ber at least is worth the price of a year’s 
subscription. It is simply to use a grease 
cup. Put an automatic or spring cup in 
the hub of the most troublesome loose 
pulley you have, and its “squawking”’ 
days will be at an end. In the case of a 
small pulley where there is not room for 
the cup inside the rim—as, for instance, 
the pulley of an emery grinder counter- 
shaft, which is usually a particular nuis- 
ance—drill a hole down the center of the 
shaft, with an outlet within the pulley hub, 
and put the grease cup in the tapped-out 
end of this hole. 

I don’t charge you a cent for this, Mr. 
Editor, but it is worth dollars to your 
readers, or I am no judge. 

S. T. AVERY. 
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That Exploded Pump Plunger. 


Editor American Machinist: 

In his interesting account of an ex- 
ploded pump plunger, issue of June 18th, 
why does Mr. Randol go hunting around 
for water or oil in the plunger? There 
may have been either or both, or there 
may have been neither. As long, hollow 
pump plungers are usually or at least fre- 
quently made, the hole in the back or bot- 
tom end is stopped with a cover-plate that 
can be removed for inside examination 
of plunger. Upon removing this plate 
and introducing a lighted lamp, explo- 
sions of a quite violent character have not 
infrequently occurred, without reference 
to the presence of oil or water, indicating 
that some kind of gas had been formed 
in the cavity in a way that the chemist 
could tell us all about; a gas that would 
explode if a flame was brought into con- 
tact with it, or perhaps if the closed 
plunger were struck a violent blow. 

Again, if inclosed air in the plunger 
was exposed to a high temperature, as it 
apparently was in this instance, its pres- 
sure would have been correspondingly 
increased, which, in connection with the 
blows struck the plunger, could be held 
to account for the explosion, though the 
pressure were nothing like enormous. 

I say the explosion might have resulted 
from the blows, because I remember 
having read, some years since, an account 
of the breaking, under a drop, of some 
hollow steam-engine pistons of consider- 
able diameter. These pistons had been 
lying exposed to the weather in the yard 
fora year ortwo. The first piston placed 
under the drop, when struck by the 
weight, exploded with such violence that, 
for the sake of the safety of those en- 
gaged in breaking them, holes were 
drilled or chipped through to the inclosed 
spaces of the others. In doing this, it 
was found that the spaces were filled with 
some kind of gas at high pressure. The 
falling weight may have caused no ex- 
plosion, but simply loosened the pieces 
which were blown away by the pressure. 
I cannot, just now, recall where I saw this 
account, but feel quite certain that my 
version is substantially correct. 

FRANK GLEASON. 
A . A 


“Education and Invention.” 
Editor American Machinist: 

I have read with much interest the two 
articles on “Education and Invention” in 
your issue of June 4th, and must differ, in 
from both the “American 
Machinist” and the London “Engineer.” 

It has been truly said that “Necessity is 
the mother of invention,” and, if we stop 
to consider, we will see that the educated 
man, as we generally understand the term, 
does not come into contact with these 
necessities in anything like the same pro- 
portion that the uneducated man does. 
If I had 10,000 miles of sewers to dig, and 
wished to have someone get up the best 
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possible machine for this kind of excavat- 
ing, I would most certainly go to the 
trained mechanic, and not to the un- 
educated laborer. At the same time, I 
cannot help realizing that the improve- 
ments that are to come during the exca- 
vating of the next 10,000 miles of sewer 
will be made by the men who actually do 
this digging, and not by the professors 
who hear students recite, or the engineers 
who are busy making steam engines and 
dynamos. 

It has fallen to my lot to have rather 
more experience with machinery than 
comes to the ordinary citizen; yet one of 
the most common occurrence in my busi- 
ness is to have some person who can 
hardly write his name and who cannot 
talk grammatically, come into my office 
and tell me more about some special kind 
of machinery than I ever before thought 
of. The reason is simply that this man 
has been in intimate and continuous con- 
tact with the circumstances surrounding 
the situation, and has given the subject 
months and perhaps years of study, while 
I have passed it by without a second 
thought. Even an ignorant man, if he 
studies one subject long and carefully, 
will know more about it than the best 
educated man who gives it scarcely a 
thought. The so-called educated man 
spends too much of his time among books 
and papers to come into intimate contact 
with methods and processes that need 
improving. Furthermore, his attention 
is called to too many different things to 
have it riveted continuously upon com- 
monplace things; and the wonderful im- 
provement of to-day was the common- 
place thing of yesterday. Your educated 
man pays more attention to the steam 
engine, to the X-rays and to potential 
energy than to sweeping streets, driving 
piles and sticking pigs. If our Edisons, 
Thomsons, Richards and Westons could 
be condemned to the kitchen and be com- 
pelled to cook our meals, our kitchen 
methods and utensils would soon be com- 
pletely revolutionized. 

Education, per sé, is not a detriment to 
inventive ability; but the manner in which 
it is ordinarily instilled into the human 
being is in many ways a hindrance rather 
than a help. The student is taught cer- 
tain principles, and is then drilled in the 
use of certain formule for the elucidation 
of these principles. In after life, when 
matters come up involving these princi- 
ples, he naturally turns to these formule, 
and the more thoroughly he has been 
drilled in them the more difficult he finds 
it to rise above the rut into which he has 
fallen and find other means of illustration. 

The student should be taught that each 
great principle is a center from which 
different results radiate in an _ infinite 
variety of directions. If he is then 
taught that the formule used are simply 
illustrations of these principles as far as 
they are then known, and led to under- 
stand that there are many interpretations 
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yet to be made, he will be less tied to pre- 
cedent and more likely to make indepen- 
dent progress. True invention lies in 
boldness of conception; and if the man 
who exhibits this boldness is able to trace 
the connection between the conception 
and the first great principles of mechanics, 
he will avoid many of the errors that a 
less well-informed man will fall into. 
C. L. REDFIELD. 
Chicago, IIl. 
a A A 


Invisible Costs—Another Trip for a 
Foundry Drop. 


Editor American Machinist: 

I have a great deal of sympathy for the 
unfortunates who are not allowed proper 
tools to work with, and who yet are ex- 
pected to do good work and a respectable 
amount of it. Men in this position are 
more numerous than we might at first 
suspect, and they are really more numer- 
ous where they would be least expected. 
It is not so much the individual workman 
who suffers for tools as it is the foreman 
or the superintendent of a healthy, grow- 
ing business, who is often grudged the 
necessary means for getting new or 
proper tools. 

Men in this position we often find work- 
ing what I call the “invisible cost racket,” 
and it is the most expensive way that can 
be adopted for stocking a shop with tools. 
This kind of thing is more likely to be 
found in railroad shops than elsewhere, 
and in many cases, under the circum- 
stances, it is not only excusable, but com- 
mendable. If the money cannot be se- 
cured for buying proper tools that are 
needed, it is certainly much better to go 
to work and make them right out than it 
is to go without them. In the shop of one 
of the largest and most important and pre- 
tentious railroads in the United States it 
is said to be almost impossible to get any 
appropriations for new tools. I am told 
that, as a typical instance of the way 
things had to be worked, when it was 
very necessary to have an additional up- 
right drill one of the drills in the shop 
was taken down and taken apart, and the 
several pieces of it were actually used as 
patterns in the foundry to get the castings 
for a new drill, and that the new drill was 
built in that way all through. Of course, 
the drill cost double what it could have 
been bought for, and probably was not 
as good a drill as if built by a regular 
builder, but the cost of it was invisible. 

The invisible cost idea comes up some- 
times in produces 
some curious results. What we have at 
hand and can pick up and use without 
ceremony we are often tempted to use 
even when it is neither the best nor the 
cheapest for the purpose. I once knew a 
large machine shop which had a big clock 
in the end of the building—an excellent 
tower clock. When the shop was being 
erected the proprietor had come across 
this clock somewhere in his travels and 


strange places, and 
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had bought it at auction. When the clock 
was set up and was about to be started 
it was found that the weights belonging 
to it were made of pure block tin, and 
they were actually sold to a bell foundry 
and realized more than the price paid for 
the entire clock. Some inquiry revealed 
the fact that this clock had originally 
come from a village in Cornwall, the tin- 
mining region of England, and that there 
it got its weights; tin was handy and 
therefore cheap there, or the cost of it 
was invisible. It is possible that a clock 
in Colorado might have weights of silver 
under similar conditions. 

In machine construction there is quite 
a tendency to evade as too costly some 
lines of construction, or some uses of ma- 
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ANOTHER TRIP FOR FOUNDRY 
terial, which would still be evidently best. 
We have a habit of so designing things 
sometimes as to use castings instead of 
forgings when we certainly know better. 
It is not to the credit of the machine shop, 
or of the product of the modern shop, 
that the blacksmith is less in evidence, in 
proportion to output, than he used to be. 
Blacksmithing is expensive, you know; 
but, like everything else, it probably costs 
only what it is worth. We may in time 
have saved so much money that we will 
be in a position again to insist upon having 
the best. 

Mr. Jewett, it seems, in the trip for the 
foundry drop which he gave us in the 
“American Machinist” of June 18th, had 
to work the invisible cost racket in order 
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to get it at all, and was therefore perfectly 
justified. In the way taken for making 
the trip, the cost of the castings was, of 
course, invisible. We can easily believe 
that if nothing had dictated the choice of 
material and method of construction, Mr. 
Jewett would have made his apparatus in 
a somewhat different fashion. 

In this connection I am tempted to call 
attention to the style of trip that I grew 
accompanying sketch 
I do not know how 
but I do 
illustrated 


up with, and the 
will serve to show it. 
extensively it may be used, 
not remember to have seen it 
The 
comes down with an inverted T on each 
side alike, and the hook levers B and C 


or described. suspension loop A 


are jointed to the extremities of the T’s. 
The tripping lever D and the short con- 
nection / together form a toggle joint be- 
tween the upper ends of the hook levers 
Band C. When the outer end of lever D 
is pulled down, the center of the toggle is 
thrown up, the hooks separate and the 
weight drops. For lifting, the toggle joint 
is set straight, or a little beyond, the little 
lugs above the center joint acting as stops 
If the flat sides of A 
and the central pin of the toggle joint is 
extended through them, the levers are al- 
the 
but this refinement does not seem neces- 


have vertical slots 


ways kept equidistant from center; 
sary. 

TECUMSEH SWIFT. 
a a A 


Clearance of Thread Tools. 


Editor American Machinist: 

Mr. Fulton’s remarks to the above are 
to the point, and what I wish to say in 
regard to it is that thread-cutting tools 
too often are far from being anywhere 
near what they ought to be. Moreover, 
if we carry the point still further than Mr. 
Fulton suggests, and suppose the thread 
cut so deep that the small diameter be- 
zero — fortunately a condition 
hardly to be found—then the tool required 
would be such as to have, at the begin- 


comes 


ning, the inclination of thread at outside 
diameter, while, when it approaches the 
center, it must change in inclination to a 
position where it is parallel with the axis 
of work (evidently a variable tool), and 
this is good for pure theory only. 

In general, screws of ordinary dimen- 
sions will be satisfied by the suggestions 
given, especially by tool illustrated in Fig. 
2; because it is not so high as the ordinary 
one (Fig. 1), and is much more sloped 
from cutting point downwards to base, 
this slope will supplement what seems 
lacking in slope as given in its descrip 
tion. 
midways between outer and inner diam- 


Nevertheless, if Fig. 3 be taken 


eters, or still nearer inner diameters, the 
tool, no doubt, will be capable of cutting 
steeper threads. 

Taking all together, the error existing 
in tools with top inclined is less than that 
of tool parallel with center line. 

E. LAWRENZ. 
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Quackery in Technical Education. 

Professor Edgar Kidwell, who, it will 
be remembered, took part in the discus- 
sion in our columns regarding ‘“Admis- 
sion Requirements in Technical Schools,” 
has written an article for the “Engineer- 
ing Magazine,” which he calls “Quack- 
ery in Engineering Education,” and in 
which article he speaks in such plain 
terms of what he evidently considers the 
humbug element in technical education 
that the article seems likely to make some- 
thing of a sensation. While it may be 
said that Professor Kidwell takes the po- 
sition of an advocate and presents only 
one side of the question he discusses, yet 
we think it will be generally agreed that 
he is, in the main, right in the position he 
takes, and that technical schools have, in 
too many cases, been led to make claims 
for themselves which, in the nature of 
things, cannot be substantiated. It is un- 
doubtedly true that when a young man 
proposing to enter a technical school is 
led to believe, either by direct statement 
or by implication, that such a course will 
make him a finished engineer, he is de- 
ceived, and should know at the beginning 
that such a course can never do more than 
lay a good foundation for future success 
as an engineer, which success must be the 
result of actual practice. 

To assume that any technical college 
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can teach all the things regarding ma- 
chine design that a draftsman will learn, 
who, while he works over his design, 
knows that equally smart and equally alert 
draftsmen in another shop over the way 
are working on designs intended to com- 
pete in the market with his own, is sim- 
ply to blind one’s self to the actual condi- 
tion of affairs, and one who knows any- 
thing of the practical working conditions 
under which such work is done knows 
that there are considerations in machine 
designing based on the economical pro- 
duction of the machine itself, and of the 
work it is intended to do, that can never 
be obtained anywhere else but in a shop 
where such a machine is built, to be sold 
at a fair profit and to give such degree 
of satisfaction to its purchaser as will 
induce subsequent orders. 

We think it is true that many young 
men are greatly assisted by the acquire- 
ment of school technical education, and 
that many of them thus attain a degree of 
success that would not otherwise be possi- 
ble for them; but, at the same time, we 
think it is indisputable that other men be- 
come just as successiul without taking 
such courses of instruction, and it should 
be thoroughly recognized that a techni- 
cal course is simply a part of an engineer’s 


equipment — indispensable perhaps to 
some engineers, but not essential to 
others. 


It should be recognized also that the 
claim that boys in a school workshop can 
in a few months acquire the skill with 
tools and in workshop manipulations that 
is possessed by veteran mechanics is sim- 
ply absurd, and those who claim or who 
think that such skill can be thus acquired 
simply reveal the fact that, whatever else 
they may know of the business, they are 
unfamiliar with practical workshop meth- 
ods and manipulations. 

Enough real advantages can with pro- 
priety be claimed for school technical 
education, and when claims are made for 
it outside of what it can in the nature of 
things do, then quackery seems a proper 
name to apply to such claims. 


aaa 
The Paris Exhibition of 1900. 


Our London contemporary, “Engin- 
eering,” publishes an article on the Paris 
exhibition of 1900, in which it declares 
that it may be “confidently anticipated 
that this exhibition will be the completest 
and most finished spectacle of its kind 
the world has seen,” and that it appears 
“not improbable that it will be the last of 
a brilliant series at least for many years 
to come.” Our contemporary states that 
the exhibition has progressed thus far in 
the face of considerable opposition, but 
that this opposition has largely disap- 
peared, and will probably entirely do so 
as the preparations progress. It is ex- 
pected that the friendly relations now ex- 
isting between France and Russia will 
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secure from the last-named country a 
greater display that she has ever at- 
tempted before, while from Germany it 
is to be expected that an exhibit will come 
that will surpass the one shown at Chi- 
cago by that nation. Our contemporary 
says it is almost certain that the United 
States will make an unparalleled display: 
“As that country has started to take a 
hand in foreign politics, it realizes that it 
has begun, and that every y: ir increases 
its power to enter into the m: ‘kets of the 
world as a successful cumpetitor in many 
branches of industry, and that even Ger- 
many may before long find it difficult to 
hold her own against the republic.” It 
is stated that 200,000,000 francs, or $40,- 
000,000, will be spent before the gates 
are opened to the public. The full par- 
ticipation of England in the coming ex- 
hibition is urged, and it is declared that, 
with her almost limitless resources, “she 
could with ease throw any other foreign 
section into the background.” 


A A A 
Fly-Wheels and Governors. 


We give elsewhere in this issue an in- 
teresting account of a recent fly-wheel 
explosion. It will no doubt provoke a 
little more discussion as to the strength 
of fly-wheels and the relative values of 
different materials and styles of con- 
struction; and the built-up, cast-iron 
wheel will have another dig of condemna- 
tion. Some wheels are better than 
others, and some one may be best of all, 
and if so we should know it; but as it is 
clearly stated in this case, as it has been 
in many others, that the wheel burst be- 
cause the engine ran away, and the en- 
gine ran away because the governor belt 
failed to do its duty, it would really seem 
that common-sense engineering would 
be investigating governor driving rather 
than peculiarities of fly-wheel construc- 


tion. 
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Professor Edgar Kidwell, at the head 
of the Department of Mechanical Engin- 
eering in the Michigan Mining School, at 
Houghton, Mich., sends us a copy of a 
letter being sent to manufacturers, in 
which an offer is made to test, free of 
charge, samples of materials made in ac- 
cordance with inclosed blueprints, and 
forwarded to the school free of expense, 
the only requirements being that the tests 
shall arrive in time for the work to be 
done in the regular course of instruction 
in tests of materials. Specimens are then 
to be retained by the school, and the re- 
port is furnished gratis. 


A A A 


An order has been issued by the Rock 
Island Railroad that hereafter an emer- 
gency surgical supply box must be carried 
on each of its passenger trains. Why 
not also on the freight trains? 
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Literary Notes. 

DIE KAMM-MASCHINEN NEBST HECKEL- 
UND DRESSING-MASCHINEN. (* Combing 
Machines, Knitting and Dressing Machines” 
A. Sohren, Stuttgart, Germany. 

In these books the author has under- 
taken the task of presenting a full résumé 
of the development of the class of textile 
machinery named—at least so far as is 
shown by the records of the German 
Patent Oi.ce. The text and engravings 
are boun;; separately, in order to get 
large engravings, and the subject is 
treated fully and clearly. 


A new edition of “A Treatise on the 
Construction and Use of Milling Ma- 
chines” has been issued by the Brown 
& Sharpe Mig. Co. It contains much ad- 
ditional matter, as is indicated by the fact 
that the book contains 246 pages as against 
the 162 of the previous edition; and while 
some of this additional space has been 
devoted to the illustration and description 
of new machines and attachments, a large 
share of it has been devoted to the pre- 
sentation of information that will be 
found of very great value to all who do 
milling with any kind of milling machines. 
Amongst the new subjects treated is a 
chapter on cutting bevel gears in the uni- 
versal machine, which is a reprint of O. J. 
Beale’s article on that subject, originally 
printed in our issue of June 20, 1895; and 
there are very many other valuable things 
to be found on the use and care of ma- 
chines, making and caring for cutters, 
speeds and feeds, fixtures, indexing (sim- 
ple and compound), cutting spirals, etc. 


A r « 

At the recent commencement exercises 
of Stevens Institute of Technology, Chief 
Engineer Commodore Geo. W. Melville 
was given the degree of Doctor of Engi- 
neering. 

A A 


A 
Questions and Answers. 


Name and address of writer must accompany 
every question. ions must pertain to our 
ialties and be of general interest. We can- 
not undertake to answer questions by mail, 
(125) E. R., Cincinnati, O., asks: What 
is the usual stress allowed per square inch 
for raw hide, and what is the limit of 
elasticity of same? A.—We have found 
it extremely difficult to get any reliable 
data. Some crude experiments seem to 
indicate that its tensile strength will reach 
12,000 pounds per square inch, while 
leather, such as belting, only reaches 
about 5,000 pounds. The common load 
for leather belting in running is only 
about one-twentieth of this. 


(126) W. B. W., Philadelphia, asks two 
questions which it seems best to reproduce 
verbatim, as it is quite possible to mis- 
understand them. 1. “If your boiler in 
consuming 100 pounds of coal gives you 
the full useful effect of 70 pounds, in this 
case your boiler has an efficiency of 70 
per cent.; is it within the range of possi- 
bility to design a boiler which will do the 
same amount of work and effect a saving 
of 50 per cent. of coal consumed?” A.— 
Of course no boiler can be designed that 
will have an efficiency of 140 per cent. 


AMERICAN MACHINIST 


2. “If by the tables we learn that through 
a given length of pipe of given size, a 
given quantity of gas can be delivered in 
a given time with 1 inch of pressure, and 
the initial pressure is 14 inches, what will 
be the pressure at the end of the pipe?” 
A.—We understand in this case that the 
initial pressure is increased from-1 inch 
to 1% inches. If in the first case the gas is 
dicharged into the atmosphere, the in- 
crease of initial pressure will simply 
increase the flow, and will not in- 
crease the delivery pressure unless means 
are provided at the outlet for retard- 
ing the delivery, and then the pressure 
will be determined by the conditions of 
delivery. With the same quantity of gas 
transmitted, the increase of % inch in the 
initial pressure would require a similar 
or a very slightly greater increase of de- 
livery pressure. 


(127) E. R., Cincinnati, O., writes: 
Please state by what formula the safe 
working stress for different velocities of 
pitch line of gears is calculated in the 
table by Mr. Wilfred Lewis, in the “Amer- 
ican Machinist,” May 4, 1893. A.—We 
have communicated with Mr. Lewis, and 
his reply is as follows: “Table No. II was 
not computed by any formula, nor pres- 
ented with very much confidence. Factors 
for different speeds were given in Mr. 
Cooper’s article, and I think he took 
them from the Newcastle rules, but I can- 
not say now just how these particular 
factors were selected. I adopted the fac- 
tors given in Table II because I did not 
know any better, and do not know any 
better yet, though I rather suspect the 
differences are too great for well-cut 
gears. The problem still exists for deter- 
mining the proper working stress for dif- 
ferent speeds, but the conditions are not 
clearly enough defined to make a mathe- 
matical investigation seem possible or at 
all binding. It all depends, as I see it, 
upon the accuracy with which gear teeth 
are formed and spaced, and, as I said in 
the paper, when this is perfectly done, 
gears ought to carry half as much at high 
speed as at slow speed; but we know very 
well that the teeth are never perfect in 
either respect, and that some allowance 
should be made for the bumping which 
increases with the speed. I find, by refer- 
ence to Cooper’s article, that he adopted 
the Newcastle rule ; thus: 
X = breaking load in pounds. 
P = pitch of teeth in inches. 
F = face of teeth in inches. 
X = 2,000 P F. 
M = factor for speed. 
= 3 for slow speed without shock. 
= 4 when rim of wheel runs 3 feet 

per second. 
when rim of wheel runs 5 feet 

per second. 
= 6 when rim of wheel runs 10 feet 

per second. 
=8 when rim of wheel runs 15 feet 

per second. 
= 10 when rim of wheel runs 20 feet 

per second. 
= 12 when rim of wheel runs 30 feet 

per second. 
= 14 when rim of wheel runs 40 feet 

per second. 
I simply transformed this into working 
stress for convenient use in my formula, 
and found it gave satisfactory results; 
though in our practice (Wm. Sellers & 
Co.), we try to keep the speed as low as 
possible, seldom more than 1,000 feet per 
minute. I noticed at one time that Joshua 
Rose had some factors for speed quite 
different from the above, and I think I 
referred to him in your paper in the hope 
of drawing him out on the subject, but 

there was no response.” 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Adding Machine. 


1896 Catalog just out. 


Grant: see page 26 

Boston Gear Works 
Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Honest Mach. Oils. F.8. Pease Oil Co., Buffalo,N.Y. 


Engine Castings 4 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 


Presses and dies for bar and sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 

Just Issued—Catalog No.8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York 

Selden Packing for stuffing box, with or w ithout 
rubber cuore. Kaudolph Brandt,3s Cortlandt st.,N.Y. 


Form’g and reliey’g lathes for back’g off formed 
culters; gear cutters tor Cutting 2 leeth at a time, 
uny pitch, 2 to 48. RK. M. Clough, New Haven, Ct, 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send fur “brief History of Patent 
Legislation.” 


For Sale or Rent—Foundry and Machine Shop 
with additional land; in good condition and weil 
equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York, ‘Terms easy. 
Call or address, Room 41, 22 William st., N. Y. 


A A A 


The Willans Patent. 

Application is being made in England 
for an extension of one of the principal 
patents upon the Willans engine, that of 
the air cushion, or elastic buffer, which 
does duty in place of steam compression 
and lead. The successful working of the 
single-acting Willans engine largely de- 
pends upon the use of this cushion. The 

the British fourteen 
and to extension of 
years more it is 
show unusual merit, inadequate remun- 


term ol 
years, 
seven 


patent is 
get an 
necessary to 


eration and reasonable diligence on the 
part of the patentee. As is it under- 
stood that the Willans & Robinson Com- 
pany have already enjoyed an unusual 
prosperity, it will be interesting to note 
how the inadequate remuneration plea will 
be received. 
4 A a 

A. W. Kirsch-King writes and calls our 
attention to an article of his published 
in a Wheeling paper, in which article the 
same is set forth 
in Mr. Balch’s article on the “Bicycle 
Pedal Pin,” in our issue of May 28th. 
He says his criticised by 
“wheelmen” and others, who evidently 
knew nothing of matters, 
and he regrets that he did not send his 


idea was advanced as 


article was 


mechanical 


article to us to be read and criticised by 
the the 
Machinist,” by whom it would have been 
read intelligently. His 
experience in this is not a new one, and 
many others have learned that this jour- 
nal is the best medium for the presenta- 
tion of new ideas in machine construc- 
tion. 


mechanics who read “American 


and discussed 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 

Mechanical draftsman wishes position. Address 
Box 189, care AMERICAN MACHINIST. 


Experienced mech. dftsman., tech. trained, with 
shop exp., wants position. Box 188, AMER. Macn. 


Wanted—Pos. as metal mixer in brass f’dry; 20 yrs’ 
exp.; ref. A1. B. T., 35S. Main St., Ann Arbor, Mich. 


Mech. draftsman, office room and shop exp., gen. 
machinery, wants position. Box 185, AMER. Macu 


Wanted—Position as foundry foreman; 14 years’ 
practical experience; sober, industrious, a hustler; 
reference A 1. Box 186, AMERICAN MACHINIST. 


Wanted—Good all-round machinist wants work; 
used to small, accurate work; out of New York pre- 
ferred; married; age 25. Box 187, Amer. MAcu. 


Wanted—A position as draftsman, by a graduate 
in mechanical engineering. Age 25. Box 180, 
AMERICAN MACHINIST. 


Al mechanic desires position as foreman in tool 
room or machine dept.; understands how to handle 
men to advantage. Address, Box 181, AM. Macu. 


Situation wanted as designer and draftsman, by 
tech. educated pract. mach.; would take charge of 
installment of plants; sugar refining or ice and re- 
frigeration plants. Address, Box 183, Am. Macu. 


Wanted—Position by foundry foreman or super- 
intendent, 19 years’ pract. exp. on all kinds of light 
and heavy work; melter and mixer of irons; cor- 
resp. solicited ; confidential. Box 179, Am. Macu. 


Wanted—An experienced foreman for machine 
shop in a Western city. One thoroughly acquaint- 
ed with elevator work and hoisting machinery. 
Address, Box 169, care AMERICAN MACHINIST. 


Wanted—First-class machine shop foreman, one 
with experience in wood-working machinery; mar- 
ried man preferred. Studebaker Bros. Mfg. Co., 
South Bend, Ind, 


Wanted—Foundry foreman, with experience as 
such, accustomed to heavy dry and green sand 
work; who can produce first-class castings at 
reasonable cost in a modern foundry, located in 
western Penna., employing 10to 20 molders. State 
age, reference, experience and salary expected. 
Address, Box 178, AMERICAN MACHINIST. 


Competent molder, experienced on engine, archi- 
tectural and general jobbing, understands care and 
management of cupola and well informed on the 
most economical ways of doing work, would like 
position as foreman or interest in small shop; 
strictly temperate, industrious, and can give best 
of references. Box 184, AMERICAN MACHINIST. 

4 Aa A 
Mr. Oluf Tyberg, a well-known me- 
chanical engineer and designer of machin- 
ery, has opened an office at 132 Nassau 
street, New York City, where he will un- 
dertake the designing and in some cases 
the construction of special machinery. 


A A A 


The twenty-ninth annual convention of 
the American Master Mechanics’ Associa- 
tion was held in Saratoga, N. Y., June 
22d, and the association was found by the 
report of Secretary Sinclair to be in ex- 
cellent condition, having increased its 
membership during the past year by 109, 
and having now a total membership of 


683. 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 


Cheap 2d hd lathes & planers. S.M. York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by 
Baush & Harris Machine Toot Co. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill De merge =n lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a Specialty of Shartle’s oe safety 
set collars. Prices low and samples free. Middle- 
town Machine Co. Middietown, Ohio. 


_ Inventors—Patents procured, construction, draw- 
ings and inventions perfected by Wm. G. Nelson & 
Co., mech. engrs. & pat. attys , 108 Fulton st., N.Y. 


Cheap for quick sale.—1 Wheeler Planer 42x 42, 
very heavy, first-class condition; cost $1,900, will sell 
for $650. Butterworth & Lowe, Grand Rapids, Mich. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 


drills, millers, screw machines, etc. Call or get 
list17B. The Garvin Mach. Co., 440 Canal st., N. Y 


VALUABLE BOOKS ~ 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 
address. 

See our detailed advertisements of special books 
fn recent numbers of AMERICAN MACHINIST, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 











THE WIRT DYNAMO BRUSH. 
Bend for sie, CHARLES WERT, 1% Fiver street, 


Pamphlet. > HILADEL PHIA, 


QUINT’S TURRET DRILLS 


With from 2 to 12 Spindles, will drill and tap 
at same operation. 
ESPECIALLY ADAPTED FOR BICYCLE AND 
ELECTRICAL WORK. 


Only the spindle in use revolves. All tools work 
to same point in center of table. 


A. 0. QUINT, Hartford, Conn. 








Automatic Solid Die Bolt. 


+{ THREADING 
fi MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “A.” 


WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 
Springfield, Ohio. 


FOR SALE. 


One “ White & Middleton” 15 H. P. Gas 
Engine, in use only about six months, in first- 
class condition, and can be seen in operation, 
and satisfactory reasons given for selling. 


THE PORT CHESTER BOLT AND NUT CO., 
PORT CHESTER, N. Y. 


Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. correspondence 
Cock Grinders. Solicited. 


Send for Photos or Biue-Prints. 


. FOOTE, BARKER & CO., 
49 “A” Wood St., Cleveland, 0, 











Boring Mills 


Save money on turned 
work on account of the 
time saved in setting 
the work, and because} 
it is possible to use two 


tools. 


Turret Lathes 


Save money because 
they do all their own 
calipering and measur- 
ing, and produce dupli- 
cate parts that are du- 
plicates, and change 
their own tools. 
A A A 
If you are using Lathes we can interest 
you—got special machines that save time 
and cost—and do not cost a fortune, either. 


Write for catalogue to 


Bullard Machine Tool 
Company, 


Bridgeport, Connecticut. 





HIGH GRADE Metal-Working 


PLANERS AND SHAPERS. 


Write for circular and address of near- 
est agent. 


The Ohio Machine Tool Co. 


600 South 
Leighton St., 


KENTON, 
OHIO. 









I would like to be the Patent At- 
torney who comes first to your mind. 
L. SEWARD BACON, 


Correspondence 614 F Street, N. W. 
Promptly Answered. Washington, b.G 





RUS 


unless well protected. 

You can protect any 
bright metal surface 
absolutely and under 
all conditions against 
rust by using 


MANNOCITIN. 


OOLS 


Endorsed and used by 
leading firms. 
Pamphlet and Sample 
on application. 


Chas. H. Besly & Co. 
Chicago, agents. 
Simmons H'dw. Co. 
St. Louis, agents. 





OTTO GOETZE, 116 Broad Street, New York. 
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IMPROVED 


15-inch Hendcy Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Koom, or 
General Machine Shop Work. 





This Cut shows how stroke can 
be Adjusted with Machine in mo=- 
tion by the Micrometer Adjust. 
ment, fine and delicate. 











The Stroke can be adjusted 
for Curves with machine 
in motion. 


The Stroke can be adjusted 
for Angles with machine 
in motion. 

The Stroke can be adjusted 
for Irregular work with 
machine in motion. 

It has Adjustable Table for 
planing Taper Work. 
The Table can be removed 
for fastening work to the 

Apron. 

It has a _ strong, graduated 
swivel vise. 

Quick work, rapid changes, 
modern ideas 


Buy the best. 








IMPROVED 15-INCH PILLAR SHAPER. 


The Hendey Machine Co., 


TORRINGTON, CONN. 


Send for Circular. 





EUROPEAN AGENTS: 
Chas. Churchill & Co., Ltd., 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 
Eugen Soller, Basel , Switzerland. 





Commercial Review. 


New YorK, SATURDAY EVENING, JUNE 27th 


Iron and Wood Working Machinery. 


Nothing of a political nature, or other- 
wise, has as yet been able to infuse new 
life into the market, nor is any decided 
change for the better at present to be 
looked for. Some companies say that 
they still have a great deal of work on 
hand, but the average state of trade, as 
we find it, is far from active. 

One of the concerns which is com- 
fortably busy is the Garvin Machine Co., 
of this city, who are rising phoenix-like 
from the ashes of two fires. The class of 
machinery sold is quite largely of the 
heavier lines of their make, which gener- 
ally does not exceed two or three tons in 
weight. Bicycle tools are still an import- 
ant feature, and the sources of demand 
are both domestic and foreign. 

The prospects are not bright for a large 
number of new concerns starting into 
the bicycle business. But although the 
evil of overproduction is likely to be ex- 
perienced in a manner painful to the 
makers of the wheels, these are becoming 
a staple article for which there is always 
to be more or less demand; so that tool 
manufacturers may count upon this as a 
constant field for the sale of supplies and 
such tools as need frequent replacement. 

Of the little machinery that is selling, 
different phases may be seen from reports 
of different houses. One, for instance, 
speaks of the general line, such as lathes 
and planers, being relatively prominent 
withthem; another mentions some demand 
from railroads. But it is evident that, if the 
machinery interests are in too deep water 
to cast anchor and swing to it, they must 
do something radical in order to raise the 
wind. 

Prices, sad to say, are such that the 
small amount of business that does come 
in counts for even less than its volume 
should warrant. We have made a num- 
ber of inquiries in order to find out 
whether the concessions during a month 
past have been greater than hitherto. 
From one or two sources a tendency to 
soften is reported; another party informs 
us that there cannot well be any change 
in prices since nobody inquires about 
them, and the general verdict is, that they 
remain in a state of demoralized abase- 
ment. 

A striking illustration of the contrast 
between market conditions prevailing at 
different periods of this year and last, is 
given in the following report from the 
Jones & Lamson Machine Co., Spring- 
field, Vt., manufacturers of flat turret 
lathes: “Our. orders have dropped off 
about 25 per cent. under last year, for this 
month and last month, but the whole six 
months will show sales of nearly 50 per 
cent. higher than last year, about 15 per 
cent. of which represents a foreign in- 
crease. Our output has been steadily in- 
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creased, so that now we have many ma- 
chines in stock, in anticipation of better 
times.” We see from the above that after 
a dull winter of 1894-5, the business re- 
vival was plainly manifesting itself to 
them a year ago this time; that trade held 
on long enough into the present year to 
bring up the average for the first half to 
a very respectable showing, but that the 
tendency with the advancing season has 
been as abruptly downward as last year 
it was upward. This probably har- 
monizes in kind, if not in degree, with the 
experience of many others. 

The wood-working machinery trade is 
not supposed to be active at this season. 
and there is nothing surprising in the fact 
that it is quite the reverse. The Southern 
Yellow Pine Lumber Association is re- 
ported to have gone to pieces, which 
argues unfavorably for the business in 
their territory. 

The following is our regular monthly 
report, covering most of June, for 


Pittsburg and Vicinity. 

There is little in the situation to lend 
hope of immediate change for the better, 
except a slight feeling of confidence 
owing to political developments, which, 
however, brought out more inquiry than 
buying. The market has lately been 
sounded diligently by buyers, and where 
it showed bottom they placed orders. 

Furnaces are still being temporarily 
shut down, and pig iron production is be- 
ing curtailed. The amount consumed is 
not very heavy at present, as mills and 
foundries are not employed to full ca- 
pacity. 

The foundry trade is running along in 
its usual way. Some of the larger foun- 
dries are kept well employed, and also 
some of the smaller sized plants. Those 
of the Westinghouse Company, at East 
Pittsburg, the Robinson-Rea and _ the 
Lewis foundries are all kept busy. Heavy 
shipments from all of those named have 
been made within the past month. The only 
fault to be found is with the low prices 
prevailing for castings. No perceptible 
change has been made for some time past, 
and prospects for an advance in the near 
future are rather slim. Of the machine 
shops of this locality, not very much can 
be said. Many machinists have enough 
to keep them at work, employing a med- 
ium sized force of men, while others are 
not nearly so well off. Second-hand ma- 
chinery is still in pretty fair demand, that 
fact being a bad feature in this line of 
trade. 

Mill supplies are in active demand, and 
it is believed that they will be for some 
few weeks to come. The shut-down for 
certain periods by many mill operators is 
being taken advantage of, for the purpose 
of making needed repairs. Plants have 
been run with the least possible amount 
of improvement for months past, until 
they can hardly now be operated. Several 
new concerns have lately been organized, 














The Westinghouse Machine Company are 
putting into their extensive new shops at % 
Pittsburg only the 

ys. best tools. Their 


Pain of each 
size being made 
interchangeable 
in all their parts, require 
superior machinery for 
| ~~ and accurate pro- 
duction. Among the machine 
tools recently ordered, after 
careful investigation, was one 
of the Giant Keyseaters, with 
capacity for cutting keyways 
from one-half to three inches 

wide and twenty-four inches long. 

“Go thou and do likewise.” 
sae 


MITTS & MERRILL, 
913 Tilden Street, 


se 





Smoothbore 
Rangers 
Smoothbore 


A AA 


We recently made radical improve- 
ments in Hanger Bearin r self- 
oiling boxes are reamed on a special 
machine which leaves the bearing sur- 
face very smooth and polished. The 
bore being very exact, the shaft has 
the maximum amount of bearing. 
The oil chamber holds oil enough for 
3to 6 months. Durability and good 
workmanship guaranteed. % 3% 8 tt 


anger 


For Ceiling, Floor or Wall. Adjust- 
able in every direction. Neat designs; 
correct ortions ; accurate work- 
manship. and styles to answer 
all requirements. Machinists: Don’t 
make hangers. Buy them same as 
you buy your set screws. You'll get 
a better, a more modish article, and 
you'll probably save money. Send 
for special circular with telegraph code. 
Samples sent at a merely nominal 








price. Try one. dt 902 30 0 8 ttt 
P. PRYIBIL, 
512-524 W. 41st St. N. Y. City. 
A. B. C. Code used. 


Aa AA 


Smoothbore 


Different from others 


Smoothbore 





Saginaw, Mich. 
ees 
Booklet full of hard, cold facts on Keyseaters, 


and pointing a way to save a dollar. 
Costs a postal. 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 
: st aS 


— J.T.SLOCOMB&C0..-— 
PROVIDENCE,R.1I. U.S.A, 








Pl + 
Ingénieur ayant références et trés 


grandes relations accepterait 


Répresentation 4 Paris, 


Ecrire Bolige 29 passage opéra, Paris. 


CURTIS & T CURTIS 








& DRISCOLL 


DYER 
36 WALL SI., N.Y. 


PATENT SOLICITORS, 
hows done oA my~ + patortaaefieTony 
work, Goh for Fra: fomd forssqn Counlrrea, 
Coutimoushy Gor he pant fountain yearn. 
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This beats 
Wind, Steam or Horse Power. 
We offer the 


WHESTER sonrowes 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


g#” Write for Special Catalog. 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 
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HARTFORD, 


Pratt § Whitney (0.2 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. 
Gauges and Small Tools for all Machine Work. ¢ Drop Hammers and Trimming 
Presses. % Forging and Trimming Dies for all classes of work. 


ENGLAND—BuCcK & HICKMAN, 280 Whitechapel road, London, E.; CHAS. CHURCHILL & Co., LTD. 
21 Cross st., Finsbury, London, E. C. 

FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris ; F.G. KREUTZBERGER, 140 Rue de Neuilly 
Puteaux (Seine). 

CHICAGO—42 and 44S. Clinton st. 


FINE STAY-BOLT TAPS. 


THREAD 


BOSTON-—28: Franklin st. NEW YORK—123 Liberty st 





TAPER 


UGE EECCLNCLEE LEC 


E D >< Cc B 


RUSSELL MFG. CO., GREENFIELD, MASS., U. S. 


- FOURTH. THOUSAND. 


KENT’S MECHANICAL ENGINEER’S POCKET BOOK. 


1060 Pages, 12mo, Morocco, $5.00. 


“A good work well done.” a JNO. WILEY & SONS. 
R. H. THURSTON. 53 East 10th Street, NEW YORK CITY. 


REAMER SHANK 
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PATTERN MAKERS’ LATHES 


New Design. Gap Bed 27x50-in. Swing. 5 Speeds. 





For Description and Catalog, send to 


FITCHBURG MACHINE WORKS, 


FITCHBURG, MASS., U. S. A. 
Catalog E. 
Planers—Drills—Lathes—QUICK DELIVERY. 
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50’ WOOD LATHE. 
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ENGINEERING CONTRACTS 


eee AND ... 


SPECIFICATIONS, 


Including Law of Contracts and Examples of 
General and Technical Clauses. 


By Pror. J. B. Jounson, M.I.C.E., M.A.S.M.E, M.A.S.C.E., Etc. 
8vo., Cloth; pp. 417 x Vil and an Index, Price, $4.00, 





* Completeness characterizes the book and it readily 
takes an authoritative position on the subject with 
which it deals.”—Manu/facturers’ Record. 

*“*Each of the four divisions of this work is system 
atically treated in such a manner as to make the book 
very useful to an engineer or manufacturer who has 
anything to do with contracts for engineering con 
structions.”—American Machinist. 

“The first part is a most desirable addition to an 
engineer’s library, the arrangement appearing to be 
both concise and complete. The details of advertising 
for bids, guarantees, forms of proposal, etc., which 
constitute part second, contain many suggestions and 
ought to prove very useful. . ... . . This work is 
certainly one of the most interesting that could be 
added to the library of the engineer.”— Electrical 
Engineering. 

“Professor Johnson’s ‘Engineering Contracts and 
Specifications,’ falls into the category of valuable, and, 
after a short acquaintance, indispensable engineer’s 
reference books; plainly and tersely written, ex 
cellently arranged, conservative in statement and for 
the most part treating the subject matter thoroughly, 
it is unique in that, while appealing more directly to 
the engineer and the student, it is, nevertheless, almost 
as necessary to the contractor and the purchaser. 
The book abounds in valuable suggestions and 
advice. . . . The omissions, and they are few, are 
easity condoned in the pleasure and profit one derives 
from Professor Johnson’s thorough treatment of an 
important subject hitherto much neglected and about 
which there has been little information in an available 
-or logical form.”—Electrical World. 


Sent postpaid on receipt of price by the publishers. 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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THE ENGINEERING NEWS PUBLISHING CO., 
101-105 Tribune Building, New York. 





causing a good deal of competition among 
some of the mill supply people. Many 
contracts have lately been taken where 
there was little margin of profit, and prices 
are being brought down to the very last 
penny. 

Among engines and boilers, business is 
quiet. Many inquiries are being received, 
but very few orders are being placed. One 
in a hundred sellers will inform you that 
the situation in his line has improved 
within the past month or so. Bids are 
invited for numerous plants, especially 
electric light and water works, but few 
contracts are being closed. The situation 
is far from satisfactory. Some concerns 
have received orders which keep them 
busy for the time being, and when the 
accounts are made, they find profits have 
been so small that there has not been any 
pleasure in doing the work. So the busi- 
ness results simply in giving away ma- 
terial. 

In the steam specialty line trade can- 
not be said to be brisk—for it isn’t. Only 
one large contract was awarded lately, 
and that came from the Carnegie Steel 
Company, Ltd., to supply about forty 
boilers with valves, water gages, etc. Jas. 
Bonar & Co., of this city, were the lucky 
bidders. Many are after new work, but 
it is not being closed up as rapidly as they 
would like to have it. Competition is 
very keen in this branch of trade, as in 
other lines. 

In wood-working machinery business 
seems to be brightening up slightly, as 
reports go to show that several large pur- 
chases have lately been made by planing 
mill concerns. Iron-working tools can 
also be considered in slightly better de- 
mand, but people seem to want machinery 
for almost nothing. 

It is the general opinion among all 
branches of trade, that more business will 
be done when it is once known that a 
sound-money policy is to be adopted for 
the next four years. 


Quotations. 


New York, Monday, June 29th. 





No. 1 foundry, Northern............ $12 50@ $138 25 
No. 2 foundry, Northern............. 12 00 @ 12 30 
No. 2 plain, Northern.... ...... e- 1100 @ 11 50 
Gray FOTHO.cccccccccsccccccecccce @ 11 50 
No. 1 foundry, Southern .... $ 12 00 
No, 2 fuundry, Southern............. 11 30 
No. 8 foundry, Southern..........-.. 10 7 @ 11 00 
No. 1 soft, Southern......c.00---+008 11 00 @ 11 2% 
No. 2soft, Southern ..........e00+. 10 7 11 00 
Foundry forge, Southern............ 10 25 10 50 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.10 @ 1.20c. ; refined, 1.20 1.50c. Store 
prices: common, 1.40 @ 1.50c.; refined, 1.50@ 1.70c. 

Tool Steel—Ordinary sizes, standard quality, 534 
@®7c.; extra grades, 11 @12c.; special grades, 160. 
and upward. 

Machinery Steel — From 
Specia) brands upward. 

Cold Rolled Steel Shafting—Base size in car- 
loads, about 2k¢c.; 234c. for smaller quantities 
from store. 

Copper—Carload lots, Lake Superior ingot, 1134 
@ 12c.; electrolytic, 114 @ 115¢c.; casting copper. 
10% @ 11kKe. 

Pig Tin—For 5 and 10-ton lots, 133gc., f. o. b. 

Pig Lead—In carloads, 3.05c. 

Spelter—In carload lots, New York delivery 
4.05 @ 4.12% oe. 

Antimony — Cookson's, 734 @ 7i%c.; Hallett’s, 
%@ 6%c.; Japanese, 644 @ 654c. 

ard Oil—Prime city, present make, 43 @ 45c., ac- 
cording to quantity. 


store, about 1.75. 
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Manufactures. 


The Iron City Fire Brick Co., Pittsburgh, Pa., are 
about to install new machinery. 


Paul F. Litchfield, Chelmsford, Mass., is about to 
install a large engine, lathe, boilers, etc. 


The Germantown Oil Co., Pittsburgh, Pa., intend 
to install machinery for their line of work.; 


The Munger Cycle Company of Indianapolis, Ind., 
assigned; liabilities, $25,000; assets, $10,000. 


Burkholder & Miller, No, 311 Broad street,4Har- 
risburg, Pa., intend opening a machine shop. 


The Interstate Specialty Co., McKeesport, Pa., 
have organized, and will place new machinery. 


The Murray Mfg. Co., of Pittsburgh, Pa., will 
build a new bicycle factory on West Carson street 

The Norton Iron Works, of Ashland, Ky., are 
adding new machinery to their wire nail depart- 
ment. 


Mr. Jackson, of Bracebridge, Ont., intends to 
build a sash and blind factory at North Bay, Ont., 
Canada. 


The Specialty Soap Mfg. Co.,Philadelphia, Pa., 
will place a line of machinery for manufacturing 
soap, etc. 

The Consolidated Traction Co., of Pittsburgh, 
Pa., is intending to build a new car barn and re- 
pair shops. 

Pittsburgh Leather Co., Pittsburgh, Pa., are go- 
ing to increase their plant by new and improved 
machinery. 

The Lackawanna Lubricating Co., Scranton, Pa., 
have organized recently, and will put in tanks, oil 
pumps, ete. 

Boll Bros. Mfg. Co., Harrisburg, Pa., intend to 
add new machinery for manufacturing spring beds, 
mattresses, etc. 

T. C. Hartman, Danville, Pa., will build a silk 
mill, and aline of new and improved machinery 
will be installed. 

J. G. Micheltree and E. A. Wheeler, of West Mid- 
dlesex, Pa., will build a large works to manufac- 
ture steel roofing. 

The United States Radiator Co., Weston New- 
ton, Pa., are building a machine shop and foundry, 
and will place new machinery. 

The Western Wire and Nail Company, London, 
Ont., Canada, have taken out a permit for an ex- 
tensive addition to their works. 

The following Canadian towns are considering 
the construction of waterworks: Cardinal, Card- 
well, Creemore, Grimsby, Perth Simcoe, Thessa- 
lon, Thorold and Wallaceburg, Ont., and Camp- 
belltown, N. B. 

The Atlas Cement Company are erecting a very 
large mill for the manufacture of high grade 
cement at Siegfried, Pa. A quarry will be opened 
adjoining the mill, where a fine bed of cement rocke 
lies near the surface. 

Extensive additions to the Great Western Tin 
plate Company’s plant at Joliet, Ill., are in course 
of erection. They will be equipped with new ma- 
chinery and engines, and will increase the capacity 
of the plant 25 per cent. 

The Jefferson & Clearfield Coal & Iron Co., Rey- 
noldsville, Pa., have just been granted a charter; 
capital, $1,000,000. The company will at once be- 
gin the erection of their plant, and will install con- 
siderable new machinery. 

Owing to increase of business, John Adt & Son, 
F. B. Shuster, prop., New Haven, Conn., close 
their factory July 1st for repairs and improvements, 
that they may be better able to supply the de- 
mands for their machinery. 

The Mathieson Alkali Co., manufacturers of 
caustic soda, have contracted for a site on the 
lands of the Niagara Falls Power Co., Niagara 
Falls, N. Y. They will put up a large plant and 
use 2,000 electrical horse-power. 


Norman H. Fay, of Dexter, Me., announces that 
he has purchased the interest of Mr. Walter Scott, 





NICHOLSON FILE Co. 


Do Your Files Wear Out Quickly ? ee eee 


PRES. AND GEN. MGR. 
IF SO, TRY 


NICHOLSON FILES. 


THEY WEAR BETTER AND LAST LONGER 
THAN ANY OTHERS. THEY COST MORE 
AT FIRST, BUT 


SAVE MONEY 





FREE! 


Book on Files. 
450 ILLUSTRATIONS. 


More sold than of any other 
Files in the World. 





IN THE END. 


MENTION THIS PAPER. 





Box 188, PROVIDENCE, R. I., U. S. A. 





Automatic Drop Presses 


Our Automatic drops are 
simple, easy to adjust and 
operate, also capable of rap- 
idly producing work that is 
uniform, and especially 


} adapted for Stamping or 
Eebenier spoons, Frag 
medals, name plates, jew- 
elry, and a large variety of 
metal novelties, 


We are prepared to furnish 
these machines with hammers 
varying from 50 to 1,000 Ibs. 


Send six-cent stamp for 
1896 Catalogue showing latest 
improvement in Rolling 
Mills, Automatic Drops, 
Power Presses, etc. 


PATENTED ROLLER BEARINGS for 

__ ALL PURPOSES A SPECIALTY. 

sii. MOSSBERG MFG. CO., 
e ATTLEBORO, MASS. 


vv 
FOREIGN AGENTS: 
CHAS. CHURCHILL & CO., London, E. C., and Birmingham, Eng, 
KREUTZBERGER, FENWICK FRERES & CO., 21 Rue Marte 
Paris, France, 


A BOOK OF TOOLS. 


“Thank the Lord (and 
the Chas. A. Strelinger Co.) 
the 80 and 10 and 7& per 
cent. isnow done away with, 
and the Engineer who does 
not go on his way rejoicing 
in the acquisition of a new 
revelation in the knowledge 
of prices of his everyday 
needs has no one to blame 
but himself.” 




















Bargains in e « « 
ae 14 itt. Lathes. 


Circulars on Application. 


, t 4 
B.€. Fish Mach. W'ks, Worcester 


THOS. H. DALLETT & CO. 
PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 











8 


QusASpecuncereG, 
OETROIT MIN 
v.S.A& 
TEMPLE, Miner, 
Springfield. II. 
Yes, we have done away with the big discounts, 
and any one possessing ‘* A Book of Tools’ doesn’t 
have much guessing to know what his goods will 
cost him. This feature is being thoroughly ap- 
preciated. 
The * Book of Tools” contains 550 pages and 
over 2,000 illustrations, and will be’sent post-paid to 
any address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 


DETROIT, MICH. 


DAWSON & GOODWIN, 


CHICAGO, IX: 


IRON AND BRASS WORKING 
MACHINERY. 


Engine Lathes, | Metal Planers, Drill Presses, 
Screw Machines, Metal Shapers, Milling Machines. 


WRITE FOR CATALOGUE AND PRICES. 


Jas, C, 























July 2, 1806. 


AMERICAN MACHINIST 








New Pattern 12-inch Screw-Cutting Foot Lathe. 


F, BE. REED 


COMPANY, 


Gold Street, WORCESTER, MASS. 





’ 
96 
JENKINS STANDARD PACK, 


< Seis Dix 


mS STANDARD Packing 


= 


. a . . 
S the Perfection of Joint Packing 


follow up joint. We 
on any and all pressures of steam or any kind of 


THE NEW ’96 JENKINS '96 


Instantaneous, 
and not necessary to 
it to 


Does Not Squeeze Out 


> guarantee last for years 


ins) (; joint where packing is required, Does not rot, burn 
deghoe FRITS or blow out, therefore the best for all purposes, 
JENKINS STANDARD Pac Call for and insist on having 96 JENKINS ’96, 


Chine 





stamped like cut 


JENKINS BROS., New York, Boston, Phila., Chicago. 





The Toledo Machine and Tool Co. 
MANUFACTURERS OF 


POWER PUNCHING, 
DROP, TRIMMING, 
TAMPING, RIVETING, 
EMBOSSING PRESSES, 
With Automatic Feeds. 


MACHINES FOR WORKING 
BAR AND SHEET METALS. 


Complete Outfits for Can Making. 
SEND FOR CATALOGUE A. 


The Toledo Machine and Tool Co., 
Oak and Jackson Ave., TOLEDO, 0., U. S. A. 





Foot Power Lathes eee 


For Electrical and Experimental 

Work, Gunsmiths, 
Tool Makers 
and General 
Machine Shop 
Work. 
te 

High Grade, 
Elegant in De- 
sign. Better 
send for Lathe 
Book. 


5 Rub °° 
W.F.& Jno. Barnes Co. '225,84°y §*- 
England, Chas. Churchill & Co., Ltd. London, E.C. 
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COLD CUT-OFF MACHINES 








Me., and will 
under the 


in the firm of Fay & Scott, Dexter, 
hereafter conduct the business himself 


same firm name of Fay & Scott. 


Company has 
, With a capital 
acting as a dis- 


The Cataract Power and Conduit 
been incorporated at Buffalo, N. Y 
for the purpose of 
tributing agent of electricity for the Niagara Falls 
It will distribute heat, light and 


of $2,000,000, 


Power Company. 
power in Buffalo. 


An order has just been received by J. A. Fay & 
Co., of Cincinnati, O., for a complete planing mill 
outfit for Alexandria, La., consisting of a dimension 
planer, machines, an inside molder, 
self-feeding ripping saw, cutting-off saws, exhaust 
fans, engine and boiler 


two flooring 


Iven-Brandenburg-Burgess Company, of Roch- 


ester, N. Y.. has been incorporated, to manufac- 
ture bicycles; capital, $40,000. Directors—Charles 
J. Iven, James H, Sager, Frederick W. Zoller and 


Branden- 
and 


George , of Rochester; George G 
burg and Joseph I. Brandenburg, of Chicago, 
Frank A ress, of Evanston, III. 


Cc, Sager 


Burg 


the machine shops of Toledo, O,, 
which isa bicycle center, develops the fact that 
rather dull there just now. Work is, 
expected to drop off somewhat about 


Kendall & Co, have 


Inquiry among 


times are 
however, 


this time of the year. Shaw, 


erected new shops across the street from where 
they now are and will soon move into them, They 
will put in some new tools. The Northwestern 


Supply Co. have commenced to move into their new 
shops at Auburndale, 
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One Cent 


alle 
Per gallon will cover the 
expense of making a per- 
fect substitute for cutting 
oil now being used by 
leading machinists, v% %* 


% 

- 
Peerless Drilling 
Compound 
of 
ss 
Is shipped on trial to re- 
sponsible parties without 


expense. Ask for yard of 
unsolicited testimonials..% 


oh 
Peerless Drilling 
Compound Co., 


850-52 Genesee Street, 
Utica, N. Y. 





Boston 





Works 


FRANE BURGESS, Prop. 35 Hartford St., BOSTON, MASS. 


2,000 sizes Spur, Bevel, 


iral, Worm, Rack, El- 


liptic, Internal, Etc. Send for 1896 Cat., just out. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, eto. 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 


SHAPERS 2 


EBERHARDT, 
NEWARK, W. Je 
Nhow yp aw tuaukt fot e Coe y 
fee ys Aool. Ov G 
hop Aur pptrea’ den f/ dy Ae 
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reaoe FL UB? BALL- BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 


Caution 


be vigorously 
Descriptive Circular, with full informa- 
Mailed Free on Application. 


PLEASE MENTION AMERICAN MACHINIST. 


tion, 


: Infringement of Patents will 


RADIAL (CYLINDRICAL) AND 


END-THRUST TYPES, FOR STANDARD AND SPECIAL SIZES. 








TYPE F, OR COMBINATION DOUBLE END-THRUST AND DOUBLE RADIAL BEARING. 
Balls Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 


No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE and Roll Only 
on Hardened Steel, REMOVABLE SURFACES. 


Patented August 19, 1890; April 7, 1891; January 5, 1892; and July 11, 1893. 


prosecuted. 


THE BALL-BEARING CO., 


Main Office: WATSON STREET, 


(NEAR NORTHAMPTON. ) 


«+» BOSTON, MASS. 
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LeCOUNT’S 


LIGHT STEEL DOG 


MANUFACTURED BY 


WM. G. LeCOUNT 


SUCCESSOR TO C. W. LE COUNT, 
South Norwalk, Conn. 
Send for ‘Catalog A,” full line of machine tools 

“TRUMP CHUCK ” 


No. 1,%” No.2,” No.3, %” 


TRUMP BROS. MACHINE CO., Mirs. 
WILMINGTON, DEL., U. S. A. 
For sale by Chas. Churchill & Co., Limited, London, England. 


EVANS FRICTION CONE CO. 


Hanging and Standing 


CONES. 
Made in all Sizes. 
Thousands in use transmit 
ting from 1 to 40 H.P. 
_ information address, 
F. Evans, Proprietor. 
No. 85 Water St., 
Boston, Mass. 


URDUE ¢ UNIVERSITY, 


LAFAYETTE, INDIANA. 








Straight or Taper Shank 
DRILLS 


WITH THE 











Courses in Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering. 


Extensive 
Laboratories. 


Fine Equipments. 


CATALOGUE SENT ON APPLICATION. 





MACHINERY FOR SALE. 


19x 9 Greenfield Vertical Engine. 

1 Vertical Boiler 36 in. x 7 ft. 

1 ie Vertical Engine, 5 H. P., 
». Vertical Boiler. 

1 Bolt Cutter, 14 to 1'4, Open Die. 

1 No. t Roots Blower. 

i“ 3 “ ‘ 

. © 


combined with 6 


COOKE & CO., 
165 Washington Street, NEW YORK. 





Bicycle Shop Outfit, 


Toots Good as New. 
Screw Machines. 
Lathes, Reed and Blaisdell. 
Shapers, 15 and 17 in. 
Presses, Stiles Nos, 2-4. 


Outfit Lawn Mower Works, 
Consisting of 


Engines and Turret Lathes. 
Drills, Milling Machines and Presses. 


Machine Shop Tools, 


Lathes, 14 to 72 in. swing, 

Planers, 16 to 48 in. wide. 

Drills, 20, 22, 24 and 28 in. 
Universal Radial Drill, 5 ft. 
Shapers, ro, 15. 17, 22 and 24 in. 
Upright Boring and Turning Mill. 
Hor. Boring and Drilling Machine. 


Boiler, Bridge and Structural Toots, 
Bending Rolls, 6, 8, 10 ft. 
Punches and Shears, regular sizes, 
Rotary Planer, 30 in. head. 


Bicycle Tools, 


“Improved”? Hub Machines. 
Improved Machine for Cups and Cones. 
Lathes and Shapers for Tools 
Millers for Sprockets and Fittings. 
“Improved” Drills for Bottom Brackets, 


J. J. McCABE, 


14 Dey Street, New York. 


SUCCESSOR TO E. P. BULLARD’'S N. Y- MACHINERY WAREROOMS. 








ABOUT 
ELECTRICALLY 
DRIVEN 
MACHINERY. 





CURRENT 


MOTOR, 


SLOW SPEED DIRECT 


Have you looked into the merits 
and advantages of Electric’. 
Power for driving all kinds of 
Machinery, from the largest to 
the smallest ? 

If you are interested, apply now 
for copy of forthcoming book 
on the subject issued free by 


THE GENERAL 
ELECTRIC Co. 


44 Broad St., New York, 


U.S.A 





SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 





A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad- 
a vertised in the Amer- 

ican Machinist since 
—\ the first issue of the 
paper. 

In spite of imitations 
the largest number of 

ms sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 









83 Washington Street, Brooklyn, N. Y. 
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Waterbury-Farrel F’dry & Mach. Co 
Waterbury Machine Co., The 
Watson-Stillman Co., The 

Webster Mfg. Co ‘ase , 2 
Webster & Perks T: 01 Co _ 15 
Wedderburn & Co., John........ Cover 
Wells Bros. & Co 
Weston Engine Co 
Wetherill Machine Co., 
Whiton Machine Co.,, D. E ; 
Wiley & Sons. John : jeetenenenee . 2 
Wiley & Russell Mfg Co. oo of 
Wilkinson Co.. The gia waden cose 63 
Wilkinson & Co., A. J. %* ‘om 
Wilson, W er jose 2 
Wirt, Chas ‘ ee . 
Wolverine Motor Works 7. 49 
Worcester Machine Screw Co ine ; ; 4 
Wriglev, T catia : 27 
Wyke & Co., J 

Wyman & Gordon 


om ‘over 
Cover 


James P or 4 


The 
E 


oe » 30 
.. Cover 


A A 


Buyers’ Finding List. 


Adding Machines. 


Grant Calculating Machine Co, Lexington, 
Mass. 
Air Com possess. 
Rand Drill Co., New Y« 


Asbestos Cement Fel ting. 
Johns Mtg. Co., H. W., New York 
Auger Bits. 
Adams, A. L., 


Balls, Steel. 
Cleveland Machine Screw Co., 
Bearings, Anti-Friction, 


Bridgeport, Conn 


Cleveland, O, 


Ball Bearing Co , The, Boston, Mass 

Hyatt Roller Bearing Co., Newark, N. J. 

Mossberg Mfg. Co., Attleboro, Mass 
Belting. 

Akron Belting Co., The, Akron, O 


Belt Dressing. 
Dixon Crucible Co 
Bicycle Tools. 
Bliss, E. W., Brooklyn, 
Brown & Sharpe Mfg. Co., 
Cleveland Mach. Screw Co., Cleveland, O 
Davis & Egan Mach. Tool Co., Cinc inns ati, O. 
Ferracute Machine Co., Bridgeton, . 
Garvin Machine Co., New York 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O 
McCabe, J. J.. New York. 
Mossberg Mfg. Co.. Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O 
Pratt & Whitney Co., Hartford, Conn. 
Wilkinson Co., The, Chicago, Ill 
Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, $11 
Weston Engine Co., Painted Post, N. Y. 
Belt Cutters. 
Acme Machinery Co., Cleveland, O 
Davis & Egan Mai hine Pool Co,, Cincinnati, O, 
Dawson rs Goodwin, Chicago, iil. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Sellers & Co., Inc., Wm., , Poasete Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Pe rks Tool Co . ringtield, O. 
Wells Bros. & Co., Gree 0 Sp Mass. 
Wiley & Russell Mfg Co., Greentield, 
Books. 
Audel & Co., 
Baird & Co., 


, Joseph, Jersey City, N. J. 
N.Y. 
Providence, a. Be 


Mass. 


Theo., New York 

Henry Carey, Philadelphia, Pa. 
Comstock, Wm. T., New York 
Engineering News Pub. Co., New York. 
Grant, Geo. B.,. Lexington, Mass. 
Henley & Co... Norman W., New York, 
Practical Publishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 

Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co , Cincinnati,Q, 
Niles Tool Works Co., Hamilton, O 
Pond Machine Tool Co., The, Plainfield, N. J. 
Sellers & Co., Inc., William, Philadelphia, Pa, 

Brass Work, Special. 
Nolte Brass Co., Springfield, O. 

Bushings. 
New Process Raw Hide Co., w. ¥. 


Syracuse, 


Continued on page 20.) 
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BUYERS’ FINDING LIST—Continued. 
Calipers. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Too! Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Calorimeterse 
Schaffer & Budenberg, Brooklyn, N. Y 
Castings, Brass. 
Lorain Foundry Co., The, Lorain, Ohio. 
Nolte Brass Co., Springfield, O. 
Castings, Iron. 
Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Brooklyn, N. Y. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Lorain Foundry Co., The, Lorain, Ohio. 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 
Castings, Steel. 
Johnson Co., The, Johnstown, Pa. 
Cements, Etc,.—Fire-proof. 
Johns Mfg. Co., H. W., New York. 
Centering Drill. 
Slocomb & Co., J. T., Providence, R. I. 
Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin, Chicago, II. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., E., New London, 
Conn. 
Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin, Chicago, I1l. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 
Conn. 
Chacks, Tapping. 
National Chuck Co., New York, 
Clutches, Friction. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Cendensers. 
Conover Mfg. Co., New York. 
Counting Machines, 
Durant, W. N., Milwaukee, Wis. 
Coverings, Non-conducting Pipe & Boiler 
Johns Mfg Co., H. W., New York. 
Cranes. 
Harrington, Son & Co., E., Philadelphia, Pa, 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Catting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So, Sudbury, Mase. 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O. 
Besly & Co., Chas. H., Chicago, Il. 
Detrick & Harvey Machine Co., Baltimore,Md. 
se & Lamson Machine Co., Springfield, Vt. 
ontgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Taylor-Rice Engineering Co., Glouceste 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York. 
Drilling Compound. 
— Drilling Compound Co., The, Utica, 


Drilling Machines. 

Adt & Son, John, New Haven, Conn. 

Aurora Tool Works, Aurora, Ind. 

Barnes Co.. W. F. & John, Rockford, Ill 

Baush & Harris Machine Tool Co., Holyoke, 
Mass. 

Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Blaisdell & Co., P., Worcester, Mass. 

Dallett & Co., Thos. H., Philadelphia, Pa. 

Davis, W. P., Rochester, N. Y. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dawson & Goodwin, Chicago, II. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Dwight Slate Machine Co., Hartford, Conn. 

Fitchburg Machine Works, Fitchburg, Mass 

Foote, Barker & Co., Cleveland, O. 


(Continued on page 27.) 


LATHES! PLANERS!! SHAPERS, &e. !1] 


Our tools are all of the latest and most aquest de- 
signs, while the workmanship, material and finish 
are of the highest order. You will find it an advan- 
tage to huve our catalogue and special prices be- 
fore placing your order. 


}| SEBASTIAN LATHE CO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO. 











McFADDEN 


Tee 
z 
Ore 











BETTS MACHINE CO., Wilmisstos; Det, 


PLANING MACHINES 


OF MOST MODERN DESIGN AND 
CONSTRUCTION. 


From 3 ft. sq. to 10 ft. sq. 






12 Sizes. 





Patent Carrying Track 


OVERHEAD 


** AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 






THE AKRON BELTING CO. TRAMWAY 
Manufacturers of Belting and | ¢or Mills, Foundries, Machine Shops, or for 
Mill Supplies. Merchandise. Send for Book. 





AKRON, OHIO, U. S. A. 


Valuable Hand-Book Free. 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS... 








offered in any market in the world. 
Works with lower steam pressure than any other; works with higher steam 
Is more per- 


UARANTEED superior to any other 
U. S. INJECTORS. G Automatic Injector ever before 
ware 





ressure than any other. Handles warmer water than any other, 
ectly automatic. No higher price. 


WRITE FOR CATALOGUE «I,” 


AMERICAN INJECTOR COMPANY, 


312 West Congress Street, Detroit, Mich. 





for all purposes.)s PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS | 
CASTINGS . spent Finished Brass Work 


NOLTE BRASS CO. 


68 AND 70 East WASHINGTON STREET, SPRINGFIELD O. 


WIR THE WATERBURY MACHINE CO., 


Waterbury, Conn., 
tinuous 


Owners U. S. Patents Bolton Con- 
drawing all kinds and sizes of wire by multiple diea, 





rawing Machinery. Modern machines for 








DEALERS IN A FULL LINE OF 


SPIN IF Machinists’, Mill and Railway Supplies, 
4 15 and 17 South Canal Street, CHICAGO, U.S. A. 


MACHINISTS’ 
MORSE TWIST DRILLS, SEND FOR 


SUPPLY 60. KEARNEY & FOOT’S FILES, CATALOGUE “8B.” 
YK ay} WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 








BILLINGS & SPENCER'S WRENCHES, ETC. 
NEW HAVEN MFG. CO.» 


Manufacturers of 


Slotters, 
Planers, 
Lathes, 

# Drills, etc. 


W. A. WILSON, 


2 RIVER STREET, 


ROCHESTER, N. Y. 

















NEW HAVEN, 





CONN. Improved Iron Planers a specialty, 20x 2, 22x23 
24x24 up to 42x 42, to plane any length. Send for de. 
scription and price-list before purchasing. Manufac- 
turers’ agent for other tools and machinery. Special 

Catalogue AC. machinery built to order. Mention AMERICAN MACHINIST. 
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WRITE FOR CATALOGUE A 









Bo Lt ans Nut 
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or" The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 











IT CUTS COSTS. 

The McCannae 

Adj. Thread 

Cutting and 

Milling Tool. 
Made only by 

THE 

TAYLOR-RICE 

ENGINEERING COMPANY, 


Works: Gloucester City, N. J., U. S. A. 


TRAVELING 
r CRANES 








mg 


E. Harrington, eg 


Son & Co., Inc. 


1515 Penna, Av., Phila.,Pa. 


BEND FOR 
CATALOGUE OF. 
MACHINE TOOLS .~ 








WILL HOLD LOAD AT ANY POT 


8, 





**A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.”’ 

Address: BOX 62, AMERICAN MACHINIST, 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Timesaved in Pattern- 
making and all wood- 
working. 
CaTALoGvuE FREE! 


FOX MACHINE CO., 
326 Nor. Front St., 


EMERY 


DRESSER = 






WRIGLEY'S WHEEL 














4 ——— 
12) Tobe returned or paid for in 30 days 
It faces rapidly or cuts V-grooves 


ik 
a 
w 
N 
TRIAL 
and all Shapes. Cutters are Self- 
Sharpening; has hardened steel-faced Side Bearings and 
hardened steel-bushed Pin Bearings. Price, $2.00; Cutters, 15 cts. 
i set. Send for Circular. Discount to the Trade, 
- WRIGLEY, 85-87 Fifth Ave., Chicago, U.S.A, 
Chas, Churchill & Co., Itd., London, Ag’ts for Great Britain. 


CENTER CRINDERS, 


WILLIAM BABKER & CO., Mfrs., 






























IRON AND BRASS WORKING MACHINERY, 138 + one tag ell 
London. land 


CINCINNATI, OHIO. 


YACHT 








a 










+f Hyun 
i My i 
ts 


for 
Photos, 


Description 





and 





Estimates 





W. 


D. FORBES & CO., 
1302 HUDSON STREET, HOBOKEN, N. J. 





Two blocks from Fourteenth Street Ferry. 


BUYERS’ FINDING LIST—Continued. 


Drilling Machines—Continued. 
Fox Machine Co., Grand Rapids, Mich. 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N 
Harrington, Son & Co., E., Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York 

Montgomery & Co., New York 

Mossberg Mfg. Co., Attleboro, Mass. 

New Haven Mfg. Co., New Haven, Conn, 
Newton Mach. Tool Works, Philadelphia, Pa 
Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York 

Pond Machine Tool Co., The, Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Quint, A. D., Hartford, Conn 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Stover Novelty Works, Freeport, Ill 
Strelinger & Co., Chas. A., Detroit, Mich. 
Timolat, J. G., New York. 

Warner & Swasey, Cleveland, O 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Drill Gage. 
Wyke & Co., J., 

Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass. 

Drills, Twist. 

Besly & Co., Chas. H., Chicago, Ill 

Cleveland Twist Drill Co., Cleveland, O. 

Machinists’ Supply Co., Chicago, II] 

McFadden Co., Philadelphia, Pa 

Montgomery & Co., New York 

Morse Twist Drill & Machine Co., New Bed 
ford, Mass. 

Syracuse Twist Drill Co 

Drop Forgings. 

Transue & Williams, Alliance, Ohio. 
Wyman & Gordon, Worcester, Mass. 

Dynamos. 

General Electric Co., New York 
Roth Bros. & Co., Chicago, II. 

Dynamo Brushes. 

Wirt, Charles, Philadelphia, Pa 

Electric Machinery. 
General Electric Co 

Elevators. 
Albro-Clem Elevator Co., 

Emery Wheels. 

Besly & Co., Chas. H., Chicago, Ill 
Diamond Machine Co., Providence, R. I 
Montgomery & Co., New York 

Norton Emery Wheel Co., Worcester, Mase, 
Sterling Emery Wheel Co., Tiffin, O 
Strelinger & Co,, Chas. A., Detroit, Mich. 

Emery Wheel Dressers. 

Wrigley, T., Chi 

Engimes, Gas and Gasoline. 

Norman Co., J. ]., Chicago, Ill 

Otto Gas Engine Works. Philadelphia, Pa, 

Pierce Engine Co., Racine, Wis 

Springfield Gas Engine Co., Springfield,O. 

Webster Manufacturing Co., Chicago, Ill 

Wolverine Motor Works, Grand Rapids, Mich, 
Engines, Steam. 

Ames Iron Works, Oswego, NY 

Buffalo Forge Co., Buffalo, N. Y 

Forbes & Co., W. D., Hoboken, N. J 

Frick Co., The, Waynesboro, Pa 

Keystone Engine & Mach. Works, Phila., Pa, 

Sturtevant Co., B. F.. Boston, Mass. 

Weston Engine Co., Painted Post, N. Y. 

Wetherill Machine Co., James P., Chester, Pa, 

Feed Water Heaters and Parifiers. 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mase, 

Files. 

Arcade File Works, New York 

Besly & Co.. Chas. H., Chicago, Il. 
Machinists’ Supply Co., Chicago, Ill 
McFadden Co., Philadelphia, Pa 
Montgomery & Co., New York 

Nicholson File Co., Providence, R. I. 
Strelinger & Co., Chas. A., Detroit, Mich. 

Fire-proof Construction Materials, 
Johns Mfg. Co., H. W., New York. 

Forges. 

Buffalo Forge Co., Buffalo, N. Y¥ 
Sturtevant Co, B F., Boston, Mass. 
Wilkinson Co., The, Chic ago, I} 

Friction Cones. 

Evans Friction Cone Co., Boston, Mass, 


Furnaces. 
American Gas Furnace Co., New York, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gages. 
Brown & Sharpe Mfg. Co., Providence, R. [. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford, Conn 
Taylor-Rice Engineering Co., Gloucester City, 
N 


East Boston, Mass. 


, Syracuse, N. Y, 


, New York 


Philadelphia, Pa, 


ago, Ill 


Wyke & Co., J., East Boston. Mass. 


Continued on page 28) 
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BUYERS’ FINDING LIST—Continued. 

Gauges, Pressure Recording. 

Schaffer & Budenberg, Brooklyn, N. Y. 
Gear Cutters. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gould & Eberhardt, Newark, N. J. 

Grant, Geo. B., Lexington, Mass. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Whiton Mach. Co., D. E., New London, Conn, 
Gears. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Grant, Geo, B., Lexington, Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co, T., New York. 
Governors. 

Replogle Governor Works, The, Akron, O. 
Graphite. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinding and Polishing Machines. 

Besly & Co., Chas. H., Chicago, III. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Builders Iron Foundry, Providence, R. I. 

Diamond Machine Co., Providence, R. I. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Landis Bros., Waynesboro, Pa. 

Leland & Faulconer Mfg. Co., Detroit, Mich. 

Norton Emery Wheel Co., Worcester, Mass. 

Place Machine Co., George, New York. 

Prentiss Tool & Supply Co., New York. 

Sellers & Co, Inc... Wm, Philadelphia, Pa. 

Strelinger & Co., Chas. A., Detroit, Mich. 
Grinders, Center. 

Barker & Co , William, Cincinnati, O. i 

Leland & Faulconer Mfg. Co., Detroit, Mich. 

Trump Bros. Machine Co., Wilmington, Del. 
Grinding Machine, Cock. 

Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Cutter. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, O, 

Dawson & Goodwin, Chicago, III. 

Foote, Barker & Co., Cleveland, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 
Grinding Machines, Universal. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Mack Saws. 
* Besly & Co., Chas. H., Chicago, Il. 
Montgomery & Co., New York. 
. & C. Co., Chicago, Il. 
Stover Novelty Works, Freeport, Ill. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 
Long & Alistatter Co., Hamilton, O. 
Miner & Peck Mfg. Co... New Haven, Conn. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Hammers, Power. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Meists. 
Harrington, Son & Co., E., Philadelphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Hydraulic Machinery. 
The Watson-Stillman Co., New York. 
Indicators. 
Ashcroft Mfg. Co., New York, 
Injectors. 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Rue Mfg. Co., Philadelphia, Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Keyway Cutter. 
Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 
Lathes (see also Turret Lathes). 
Barnes Co., W. F. ime. Rockford, III. 
Blaisdell & Co., P.. Worcester, Mass. 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis, W. P., Rochester, N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O, 
Dawson & Goodwin, Chicago, II. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co.. Lowell, Mass. 
Fish Machine Works, H. C., Worcester, Mass. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark. N. J. 
Harrington, Son & Co., E., Philadelphia, Pa. 


- Continued on page 20 ) 








Che st 
Arcade File 
Works. 


wv 


97 Chambers St., 
New York. 


118 Lake Street, 
Chicago. 


Works, 
Anderson, Ind, 


~~ 
Makers of 


Weed’s Pat. 
Tncrement 
Cut Files. 














Johnson’s New 
Universal Encyclopedia 
says: 

‘The difference between 
this, and the perfect reg- 
ularity of other kinds, 
must be apparent, partic- 
ularly in double-cut files; 
as in the one case, the file 
cut with such extreme 
regularity, when put to 
use, will in the first inch 
of its movement, produce 
channels or grooves, and 
these grooves will contin- 
ue to be made deeper as 
the file is shoved along, 
producing that ‘grooving’ 
and ‘chattering’ so often 
complained of; while with 
the Increment Cut File, 
the grooves made by the 
movement of the file 
for the first inch, will have 
their sides cut away, as 
the file is moved toward 
the tang or handle, and 
vice versa ; and while it is 
cutting as fast as its points 
permit, it is also said to 
cut smoother than the best 
hand-cut file of the same 
coarseness. The irregu- 
larity spoken of, consists 
not only in the space be- 
tween the teeth, but also 
in the height of the teeth 
themselves. The object 
of having the teeth of dif- 
ferent heights, is to admit 
of their being held down 
to the work, with less 
effort on the part of the 
workman.” 


Look at this file lengthwise in a slanting direction, the irregular lines show wherein Arcade Files excel. 














We guarantee our files to 


cut faster and wear longer than any 
on the market, and will send to any 
responsible party, one dozen of our 
Arcade Files with Weed’s Improved 
Increment Cut, and if, after test, they 
are not found to be the best files ever 
used, we will make no charge. 


An interesting souvenir, Facts and Suggestions 
About Files, sent on request. & New York 
Office only. . . ° ° ° 





Bargains In New and Second-Hand Machinery. 


57 inch 
48 inch 
36 inch 
44 inch 
32 inch 


x 2% feet Planer 
x 18 feet Sellers 


x 18 feet Lathe. 


a 


36 inch Boring Mill. 
15 inch Gould Shaper with 
Large Stock of Lathes, I 
Cutters, Steam Hammers 


Planer. 


x 26 inch and 24 inch Planer. 


x ® feet Pond Lathe. 


Rack Cutting Attachment. 
rill Presses, Bolt and Pipe 
and General Machinery; 


Corliss, Automatic and Slide Valve Engines & Boilers. 


FRANK TOOMEY, 131 North 


3d St., Philadelphia, Pa. 








ee 


BARGAINS... 


BEFORE REMOVAL 


At Phoenix Iron 
Works, Trenton, N. J. 


10 ft.-16 ft. Vertical Boring and Turning Mill. 


29 in. x 13% ft. Engine Lathe. 
6° 2” " “ 


37“ 30 “ “ “ 
51“ 18 “ “ 
19-36 and 50 in. Drills. 
Portable Drill. 


96 in. x 14 ft. Planer. 

12in. Shaper Traverse 
lead. 

Gear Cutter, 54 in. 

Milling Machine. 

Cranes, Blower, 


Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE CO. 
{20 BROADWAY, 
NEW YORK. 





Go 


SECOND-HAND 


ENGINE LATHES. 


13 in, x 6 ft., Ames Mfg. Co, 
14 in, x 6 ft., Flather & Co. 
14 in... x 6 ft., Prentice Bros. 
16 in x 6 ft., Blaisdell. 

16 in. x 6 ft., Dexter. 

16 in, x 8ft., Blaisdell. 

16 in, x 8 ft., Fitchburg. 

18 in, x 10 ft., Blaisdell, 

18 in, x 10 ft., Flather. 

18 in. x 6 ft., Muller. 

2lin. x8 ft., Lodge 
29 in. x 16 ft., G. A, Ohl. 

33 in. x 16 ft., Ames Mfg. Co. 
33 in. x 16 ft., New Haven. 
34 in, x 20 ft., Perkins. 


PLANERS. 


16 in. x 16 in. x 3 ft., Pratt & 
Whitney. 

20 in. x Win. x 5 ft., Haywards. 

22 in. x 22 in. x 5 ft., H. C. Pease 

24 in. x 24 in. x 8 ft., Fitchburg. 

26 in, x 26 in. x 6 ft., D.W. Pond 

SHAPERS. 
6 in,, Boynton & Plummer, 

10 in., Wood & Light, traverse. 

10 in., Juengst, crank. 

15in., F. F. Chase, crank. 

15in., Lodge & Davis, crank. 
Write for complete list No. 11, 

chinery in addition to this list. 





oD 


MACHINERY. 


DRILL PRESSES. 


10 in., Bench, sensitive. 

10 in., Slate, 2 spindle. 
No. 2 Garvin, 3-spindle. 
3-Spindle Hendey. 

No, 2 Pratt & Whitney, 4-spindle, 
20 In. Quint Turret Drill. 
21 in, Prentice B. G. W, F. 
25 in, Pond S. H. W. F. 
25 in. Barnes B. G, P. F. 
Prentice Bros Suspension. 
9 ft. Holly Radial. 


SCREW MACHINES. 


No 5 Brown & Sharpe. 

No, 2 1-2 Pratt & Whitney. 

19 in, x 5 ft., Windsor, 

16 in, x 5 ft., Warner & Swazey. 


MISCELLANEOUS. 


No. | Slate Automatic Gear Cutter 
No. 1 1-2 P. & W. Hand Miller. 
No. 13 Garvin Miller, 

1-Spindle Garvin Profiler. 

10 in, Diamond Hand Lathes, 

12 in. Garvin Hand Lathes. 

12 in. x 6 ft, Reid Hand Lathes. 
16 in. Square Arbor Fox Lathe. 
41-2in. P. & W. Cut-off Machine, 


showing a large stock of ma 


THE GARVIN MACHINE CC., 
Spring and Varick Sts., New York. 
Also 51 No, 7th St., Philadelphia, Ps. 





SECOND-HAND 


LATHES. 
113 in, x 4 ft., Ames Eng. Lathe. 

1 16 in, x 6 ft., Dustin Eng. Lathe. 
3 lsin, x 6 ft., L. & D. Eng.Lathe, 
1 19 in. x 6 ft., Fifield si Lathe. 
1 vO in, x 11 ft.,L. & M. Eng. 

Lathe with Shafting tool rest. 
221 in. x 10ft., Pratt & Whitney. 
1 v3 in. x 10 ft.. White Eng. Lathe. 
1 27 in, x 10 ft., Dustin Eng. Lathe. 
1 27in. x12ft., Wood & Light, 

124 in, x 12ft., Wood & Light. 

1 28 ir. x 16 ft., Eng. Lathe. 

1 30 in, Lodge & Shipley, gear 
blank and pulley tur. and bor. 

1 36 in, x 12 ft.,Geared ees 

1 32 in. x 13 ft., B. & D. triple Gd. 

S. C. comp. rest. 

140 in.x 16 ft.,geared plain turn’g. 
1 48 in. x 18 ft.. Gay & Silver. 

PLANERS. 

x 16 in. x3 ft., Hand, 
x 24in. x 4 ft., Pond. 
x24in, x4 tt, W.&L. 
x%io.x 7 ft., L.& M. 
1 28 in, x Win. x5 ft.,G. & 8. 

1 30in, x 30 in, x 8 ft., 5S. &S. 

1 32 in, x 3zin. x 10 ft., W. & L. 
1 32 in. x 10 ft.,Open Side. 

1 36 in.x 36in.x 10 ft.,New Haven. 
1 36in. x 36 in. x 18 ft., William 


s 
+ 
Sellers. 


1 16 in. 
2 24 in. 
2 24in. 
1 24in, 


DOLD ODDO MO EO DO OL, LO 


138 in. x 38 in, x10 ft., Aldrich. 

348 in. x 32 in. x 6 ft., Pond, 
with two heads, new pattern. 

DRILL PRESSES. 

6 Sensitive Bench Drills, 

4 Suspension Drills, Pond. 

1 10 :n. two-spindle Sensitive Drill 

1 22in, back-geared Drill. 

1 34in, back-geared Drill. 

136 n.gap Drill, power feed. — é 

| 3-spindle Pratt & Whitney, adj. 

2 3-spindle Sensitive, adjble. 

1 Quint Turret with tapping at- 
tachment, six-spindle. iy 

14 ft. arm Radial, Hilles & Jones. 
Send for circular list. Prices on 

new tools, 


EASTERN BRANCH 


136-138 Liserty 


MACHINERY. 


SHAPERS. 
1 15 in, Crank. 
1 12in, Traveling Head, 
19 in, William Sellers, trvg. hd. 
113 in. Bement & Sons, trvg. hd. 
1 12 in. Hewes & Phillips, heavy. 


BORING MACHINES. 
2 No. 2, Bement & Miles, Hztl. 
t No, 2, Pedrick & Ayer Cy!. Borer, 
1 30 in, Stevens Pulley. 


SCREW MACHINES. 
1 No, 2, Pratt & Whitney, plain, 
1 No. 2, P. & W. W. F, Oil Pump 
1 No.3, P. & W., f. c. hd. bk. ga, 
p- f. to turret slide oil pump. 
118in. P, & W., Turret Head 
Chucking Machine, oil pump. 


EMERY GRINDERS. 
1 No, 5, Springfield Water Tool 
Grinder, 
1 No, 2, L. & F. Tool Grinder, two 
wheels. 
1 No, 6, Diamond, surfacing att. 
1 No, 3, Universal Cutter Grinder, 
1 No.1, Diamond Univsl. Grinder, 
1 Brainard Cutter Grinder, on col, 
1P. & W. Forming Tool Grinder. 


POWER PRESSES. 
1 No. 95, Bliss Double Pitman. 
1 No. 4, C. & M., single action. 
1 No, 30, Bliss, single action, 


MISCELLANEOUS. 

1 2-spindle Profiler; Edgirg Mach. 

14in. H, & R, Cutting off Mach. 

10 Bench Vises, various sizes, 

1 48 in, Gear Cutter. 

1 No, 1, Warner & Swasey Verti- 
cal Miller. 

1C *, Electric Motor, 50 K, 
W. Generator, 

1 Circular Saw, bench. 

Forges, Anvils, Chucks, Drills, 
Shafting, Pulleys, Reamers and 
Smal! Tools. 


application. Also large stock of 


, NILES TOOL WORKS CO. 


St., NEW YORK CITY, 
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Machine Shop 
Outfit For Sale. 


Comprising Modern 
Machine Tools of 
Standard Make. 


A A A 


30’ Prentice Bros. Upright Drill, 


back gears and power teed with friction 
pulley for tapping, also J's" Little Giant 
Chuck fitted. 


20’ Prentice Bros. Upright Drill, 


wheel and lever feed, with 1° Brown 
Chuck fitted. 


13’x 6’ Flather Speed Lathe,with 
wheel feed and 3° Brown Chuck fitted. 
{4’x 6’ Flather Engine Lathe, 
plain gib rest, and power cross feed. 
15’x 6’ Flather Engine Lathe, 


raise and fall rest, and power cross feed, 
also 12° 4JJaw Comb’n Chuck fitted. 


15’x 6’ Flather Engine Lathe, 
plain gib rest, and power cross feed. 


16’x8 Fay and Scott Pattern- 
makers’ Lathe, rack feed and tripod. 


17’x8' Flather Engine Lathe, 
plain gib rest, Saas cross feed. 


{7’x 8’ Flather Engine Lathe, 
plain gib rest, and power cross feed, also 
12° 3-Jaw Combination Chuck fitted. 


17’x 8’ Prentice Bros. Engine 
Lathe, compound rest, power cross feed 
and taper attachment, also 12° 3-Jaw 
Combination Chuck fitted. 


19°x 10’ Prentiss Bros. Engine 
Lathe, compound rest, power cross feed 
and taper attachment, also 12" 3-Jaw 
Combination Chuck fitted. 


25'x 19’ Prentiss Standard En- 


gine Lathe, compound rest and power 


cross feed. 

28’x 16’ Prentiss Standard En- 
gine Lathe, compound rest and power 
cross feed, also 22" 4Jaw Independent 


Chuck fitted. 
50’-60'x 18’ Fifield Triple Geared 
Engine Lathe. 


{2’x 24’ Jones & Lamson Flat 
Turret Lathe and Tools. 


18° Flather Crank Shaper. 

22’ Prentiss Friction Shaper. 
32’x 32’x 8’ Flather Planer. 

No. 3 Landis Universal Grinder. 


No. 15 Brainard Universal Mill- 
ing Machine (new style arm). 

No. 2 Cincinnati Universal Mill- 
ing Machine (latest). 


No. 2 Cincinnati Plain Milling 
Machine, has 12" plain centers (latest). 


No. 4 Vulcan Grinder, on stand, 
has countershaft. 


Above described machines were bought 
recently, and have had only six months’ usage 
in careful hands. 


a & A 


Prentiss Tool & Supply Co. 


115 Liberty Street, New York. 





Do YOU_a> 
Want a Pull? 


ts 


If you wish to move anything 
in the shop, from the big planer 
to the hot well, try one of our 


Pulling Jacks. 

















Ten sizes, movement from 
30 to 46 inches; will pull from 


7 to 30 tons. 


ts 


The Watson-Stillman 
Company, 

204 to 210 East 43d Street, 
New York. 


om 


Ask for Catalog D. 





BUYERS’ FINDING LIST—Continued. 


Lathes 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass 
Lodge & Shipley Machine Tool Co., 

nati. O. 
McCabe, J. J.. New York 
McFadéen Co., Philadelphia, Pa. 
New Doty Mfg. Co., Janesville, Wis 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pond Machine Tool Co., The, Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O 
Sebastian-May Co., Sidney, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls Mfg. Co ca Falls, N. Y. 
Stark, John, Boston, Mass 


Machinists’ Tools and Supplies. 
Machinists’ Supply Co 


Continued. 


Cincin- 


. pene 


, Chicago 


Montgomery & Co... New York 

Sawyer Tool Co., Athol, Mass 

Standard Tool Co.. Athol, Mass 

Starrett Co., The L. S., Athol, Mass 
Milling Attachment. 

Adams Co., The, Dubuque, lowa 


Milling Cutters. 
Brown & a Mfg. Co., Pre 
Cincinnati Milling Machine Co 
Erlandsen, J.. New York 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, II. 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 
Starrett, L. S.. Athol, Mass. 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N. Y 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Forbes & Co., W. D., Hoboken. N. J. 
Garvin Machine Co., New York 
Ingersoll Milling Machine Co., Rockford, III, 
Leland & Faulconer Mfg, Co., Detroit, Mich, 
McCabe, J. J.. New York. 
Newton Mach. Tool Works, Philadelphia, Pa. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Motors, Electric. 
Dallett & Co., Thos. H.. Philadelphia, Pa. 
General Electric Co... New York 
Roth Bros. & Co., Chicago, IIL 
Motors, Water. 
Tuerk Hydraul 
Needle Wire. 
Abbott, Wheelock & Co., Boston, Mass. 
Packing. 
Jenkins Bros.. New York 
Johns Mfg. Co., H. W., New York. 
Paints, Fire-proof. 
Johns Mfg. Co., H. W., New York 
Patent Attorneys. 
Bacon, L Seward, Washington, D. C. 
Bates, H. H., Washington, D. C. 
Dyer & Driscoll, New York 
Wedderburn & Co., John, Washington, D. C. 
Pattern Letters. 
Montgomery & Co, New York. 
Wells, Heber, New York. 
Perforated Metals. 
Harrington & King 
Chicago, Ill. 
Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 
Pipe, Bent. ; 
National Pipe Bending Co., New Haven, Conn. 
Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport. Conn, 
Bignall & Keeler Mfg. Co., Edwardsville, Il. 
Curtis & Curtis, Bridgeport, Conn. 
Dawson & Goodwin, Chicago, Il] 
Detrick & Harvey Machine Co., Baltimore, 


»vidence, R. I. 
» Cincinnati, O. 


New York 


Power Co 


Perforating Co., The 


National Machinery Co., Tiffin. O. 

Saunders’ Sons, D., Yonkers, N. Y 

Wiiey & Russell Mfg. Co., Greenfield, Mass. 
Pipe Fittings. 

Kelly & Jones Co., The, New York. 
Planers. 

Betts Machine Co., Wilmington, Del. 

Davis, W. P., Rochester. N. Y. 

Davis & Egan Machine Tool Co., The, Cincin- 


nati, © 

Dawson & Goodwin, Chicago, Ill 

Detrick & Harvey Machine Co., Baltimore, 
Md. 


(Continued on page 30.) 
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BUYERS’ FINDING LIST—Continued. 


Pianers. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N H. 
Garvin Machine Co., New York. 
Gray Co., G.A., Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co: ., Hamilton, oO. 
Niles Tool Works Co., New York. 
Ohio Machine Tool Co., The, Kenton, O. 
Pond Machine Tool Co, The, Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply ( Co., New York. 
Sellers & Co., Inc Philadelphia, Pa. 
Wilson, W. A., Rochester, | i. 2 
Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 
Adt & Son, John, New Haven, Conn. 
Bliss Co., E. W., Brooklyn, N. Y 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Ferracute Machine Co., Bridgeton, N. J 
McCabe, J. J., New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 
Pamping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Wetherill Machine Co., James P., Chester, 
Panches and Shears. 
Bliss Co , E. W.. preeere. | =F 
Bremer Machine Co., G, J., ; ee Mich, 
Buffalo Forge Co., Buffalo, N 
Davis & Egan Mac hine Tooke oO. XG incinnati,O. 
Long & Allstatter Co., Hamilton, oO. 
McCabe, J. J.. New York, 
Mossberg Mfg. Co., Attleboro, Mass. 
New Doty Mfg. Co., Janesville, Wis. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
W. & S. Hydraulic Machinery Works, New 
York. 
Ratchet Drills. 
Bignall & Keeler Mfg. Co., 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitney Co. Hartford, Conn. 
Taylor - Rice Engineering Co., Gloucester 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Riveting Machine, 
Adt & Son, John, New Haven, Conn. 
Rock Drills. 
Rand Drill Co, 
Rolling Mills. 
Mossberg Mfg. Co., 
Roofing, Asbestos. 
Johns Mfg. Co., H. W., New York. 
Rules, Graduated Steel. 
Coffin & Leighton, Syracuse, N. Y. 
Darling, Brown & Sharpe, Providence, R. I. 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J.. East Boston, Mass. 
Rust Preventing Compound, 
Goetze, O., New York. 


Pa, 


Edwardsville, Ill, 


New York. 


Attleboro, Mass. 


Saws. 
Q. & C. Co., Chicago, Il. 
Sawing Machines, Metal. 
Q. & C. Co,, Chicago, Ill. 
Schools. 
Correspondence School of Technology, Cleve- 
land, O. 
International Correspondence Schools, Scran- 
ton, Pa. 


Purdue University, Terre Haute, Ind. 

Rose Polytechnic Institute, Terre Haute, Ind, 
Screw Machines (see Turret Lathes). 
Screws, Machine. 

Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N. H 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., 

Mass. 
Screw Plates. 

Machinists’ Supply Co., Chicago, Il. 

Wells Bros.. Greenfield, Mass. 

Wilkinson Co., The, Chicago, III. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
Screws. 

Cleveland Machine Screw Co., 

Worcester Machine Screw Co., 

Mass. 
Separators, Steam. 

Keystone Engine and Machine Works, Phila- 

dels hia, Pa. 


Cleveland, O. 


(Continued on page 31.) 








No. 80 Nassau Street, ° 


Chas. Churchill °. _ Ltd., 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOGUES ON APPLICATION. 


NEW YORK. 


Cross Street, Finsbury, 


NGLISH Sener: 
London, E. ©. England. 





STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 


[)ISCOUNTS 








Lowest Cash Discounts allow- 
ed on Architectural, Scientific, 
Elec Po al, Mechanical, Indus- 
and Technical Books, 
ue and Discount Sheet 
Jarren St .New York. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


aoa cc em rea ninnorinte tri al 
Catal 


Free. WM.T. COMSTOCK. 23 











Pat ye 2222 nce sein. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 
SALESME 





WANTED 8100 per month and expenses 


Address with stamp, King Mfg.Co., Ho | ,Cnicaygo 
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PATENTS, HENRY H. BATES, Solicitor, 


Counselor in Patent Cases. 
Formerly Examiner-in-Chief, Board of ——_. U.S. 
Patent Office. Applications — efences 2 
dicated. Correspondence invited 
Address, McGILL BUILDING, Washington, D.C. 








TUERK WATER MOTOR 


14 to 10 horse power, ac: cording to size C 
and water service. The best, cheapest, & 
neatest, handiest, SAFEST power. Always 
ready. ‘Thousands in use for machinists, 
printers, etc. Send for circular and price 
stating water pressure and use. 


Tuerk Hydraulic Power Co., 
23 Vandewater St., New York. 
39 Dearborn St., Chicago, TL 


HENRY CAREY BAIRD & CO., 
WDOUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
R10 Walnut St., Philadelphia. 


t?-Our New and Revised Catalogue of Practical and 
Scientific Books, 8 pages, 8vo., and our other Catalogues 
and Circulars, the w le covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish Mis address. 













Worcester, 


Worcester, 









<ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
% THE CONOVER MFG.CO. 39 Conranor SINY. 


SELT 








STEEL CASTINGS 


THE JOHNSON COMPANY, Johnstown, Pa. 


° 


from 10 Ibs. upward. Made from best 
open hearth steel, Also sand rolls and 


cast-iron pinions, SEND FOR 
ESTIMATES. 





A Reliable Firm in Germany, 


Dealers in Tools and Machinery, wishes con- 
nection with Manufacturer of Drill Presses, 
Planers, Shapers, Grinding and Milling Ma- 
chines, Lathes, etc., to introduce and sell the 
same. Address: 
HANS RICHTER, 
Kommandanten Strasse 63-64, Berlin S., 
Germany. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 








WATERTOWN, N. Y. 


E.W. BLISS C° 
3 Adams St., 
BROOKLYN, N. Y. 


CHICAGO: 
96 W. Washington St. 


DROP FORGING 
PLANTS. 


PRESSES, ’ DIES and 
SPECIAL MACH’Y 


For Bicycle, Electrical 
and all Sheet Metal 
Work. 


Owners of 
THE STILES AND 
PARKER PRESS CO. 

















1896. 
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QUR WET EMERY GRINDER 
o enter a market where 
In winning the hearty 

st exacting mec 
uses sful. It effectually 
‘in its con 
Its many v1 
which it 


LELAND & FA 


LSS Raia ties 


















tools of its class 
indorsement 
is a yt s been 
: --< in this country it has 
aie alts the vexed problem of 
struction simplicity a nd h igh 
tal points of excellence are 
would afford us pleasure to 
ULCONER M’F’G Cco., 


Detroit, Michigan. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake & Kirtland Sts.. Cleveland, O. 


So Ss ee See eS 
’ " 


99 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, 
Cleveland, Ohio, U. S. A. 


Electrical, Steam, Mechanical, Bridge, and other 


and Allied Studies. 


Special Course in 
Catalogue free. 


Advanced Ma 


papnoning Courses. Introductory 
ematics, Instruction by mail. 





MORSE TWIST DRILL AND MACHINE COMPANY, “sss 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Milling Cutters and Special Tools to Order. 


BEDFORD, 








is the most interesting and finest 


Tocomotive Engineering 
illustrated railroad paper pub- 


? lished. Price $2.00a year.... 


SINCLAIR & HILL, 
256 Broadway, New York. 


Specimen 
copy free 


THE PNEUMATIC ENGINEERING CO. 


MANUFACTURE AND SELL 


The Halsey Pneumatic Pump, 


An automatic, satisfactory and reliable system 
of Pumping by Direct Pressure of 


COMPRESSED AIR. 
Address PNEUMATIC ENGINEERING CO. 





100 BROADWAY, NEW YORK. 








FLEXIBLE ROLLERS IN STEEL 


“The wonder is, that this simple yet perfect 
Bearing was undeveloped and hidden so long.” 


General Office, 


BOXES. 


HYATT ROLLER BEARING CO., 
NEWARK, N. J. 


138 Liberty Street. 


50 Market St., 
NEW YorRK OFFICE 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 





BUYERS’ FINDING LIST—Continued. 


Shafting, Hangers, Etc. 
Pryibil, P.. New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Shapers. 
Betts Machine Co., Wilmington, Del 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Dawson & Goodwin, Chicago, II] 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H 
Fox Machine Co., Grand Rapids, Mich 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conan. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Ohio Machine Tool Co., The, Kenton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Shears, Rotary. 
Bethlehem Fdy 
lehem, Pa. 
Sight Feed Lubricators. 
Kelly & Jones Co., The, New York. 
Slotters. 
Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Soldering Fluid. 
Elliott Chemical Works, Newton, Mass. 
Special Machinery. 
Bremer Machine C« 
Toledo Machine & 
Steel. 
Abbott, Wheelock & Co., Boston, Mass, 
Crescent Steel Co., Pittsburgh, Pa 
Johnson Co., The, Johnstown, Pa. 
jones & Co, B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa 
Taps and Dies. 
McFadden Co., Philadelphia, Pa 
Wilkinson Co., The, Chicago, Il 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Threading Machines. 
Webster & Perks Machine 
field, O 
Tool Holders. 


& Machine Co., South Beth- 


a 


Tool Co 


’ Kalamazoo, Mic n. 
, The, Toledo, O 


Tool Co., Spr ing- 


Armstrong Bros.’ Tool Co., Chicago, II] 

Gould & Eberhardt, Newark, N, J 
Tramways, Overhead. 

Coburn Trolley Track Mfg. Co., Holvoke, 


Mass. 
Tabing, Flexible. 
Almond, T. R., Brooklyn, N,. ¥ 
Turret Lathes (Screw Machines). 

Bradford Mill Co., The, Cincinnati, O, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Dawson & Goodwin, Chicago, Ill 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass 

—— & Lamson Machine Co., Springfield, Vt. 

wdge & Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York 

Niles Too] Works Co., Hamilton, O. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 


Prentiss Tool & Supply Co., New York. 
Warner & Swasey, Cleveland, O, 
Valves. 


Jenkins Bros., New York 
Kelly & Jones Co., The, New York. 
Ventilating Fans. 

Backus Water Motor Co.. Newark, N. J. 
Buffalo Forge Co., Buffalo, N. Y 
Sturtevant & Co., B. F., Boston, Mass, 
Vises. 

Bignall & Keeler Mfg. Co 

Hill. Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

McFadden Co., Philadelphia, Pa 

Niles Tool Works Co.,, New York. 

Place Machine Co, George, New York. 

Strelinger & Co , Chas. A., Detroit, Mich. 

Wilkinson Co., The. Chicago, Il] 

Wyman & Gordon, Worcester, Mass, 

Water Motors. 

Backus Water Motor Co., Newark, N. J. 

Wire Machinery. 

Adt & Son, John, New Haven, Conn 

Goodyear, 5. W., Waterbury, Conn 

Waterbury-Farrel Foundry & Machine Ce,, 
Waterbury. Conn 

Waterbury Machine Co., Waterbury, Conn, 

Wire Rope, Iron and Steel. 

Trenton Iron Co,, The, Trenton, 

Woodworking Machinery. 

Barnes Co., W. F. & John, Rockford, IIL 

J. A. Fav & Egan Co., Cincin , a 

Prvyibil. P., New York 

Seneca Falls Mfg. Co.. 

Wrenches. 


, Edwardsville, Ill 


N. J. 


nat 


Seneca Falls, N. Y. 





Machinists’ Sup} Co., ( 
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<= 
For Model Makers’ 
Experimental Work. 


PLANE 





Capable of doing the Best and Finest Work. 
” Sees Has all the 
“ eee Improved 







features of 
m=. the highest 
grade 
Planers. 


. 


*ssBy ‘u0}sog 


“1S WOLZUIYSEM PEI 
‘09 3 NOSNISTIA ‘f ‘V 


Aq poanjdeynuey 





POWER PRESSES 


Punches and Shears, 
eee 
REDUCING, FORMING 
AND FLARING ROLLS. 


Power Hammers and 
Forging Machines. 





eee 
DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CoO. 


KALAMAZOO, MICH., U. S. A. 





Write for Catalogue ‘‘A”’ and Price List. 








lron and Brass Founders and Machinists 





of any size, moulded on machine 
—no pattern needed. 


of any diameter, face ani pitch, made on Gear 
Moulding Machine—no pattern needed. 


GEARS 


How to Save Money in 
Blacksmith Shops. » »* 
By ORVILLE H. REYNOLDS. 


a saa FLLUSTR ATED pamphlet showing opera- 

tions done by dies and formers by means 
Ought to be in 
Pub- 





et 
a 


of bulldozer and helve hammers. 
the hands of every foreman blacksmith. 
lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents. 256 Broadway, New York. 


MULTIPLE PUNCHES AND GATE SHEARS 


FOR ALL KINDS OF 






——e 
MULTIPLE 
PUNCH. 
—ee 





pass _ SS a 

BOILER, TANK AND STRUCTURAL IRON WORK, 

ROLLING MILLS, LOCOMOTIVE SHOPS, CAR 
AND WAGON W’KS, PLOW SHOPS, ETC. 


— 











~_STERLINC_~» 
EMERY WHEEL MFC. CO. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 





The Improved 


Separating Calorimeter, 
DESIGNED BY PROF. R. C. CARPENTER 


for Determining the Moisture in Steam, is complete 
in itself, requiring no condensing vessel, thermometer, 


etc. It is portable, easily 
and convenient size. 


put in place and of small 


Also, 


Coal Calorimeter, 


for Determining the Heating Value of Coal. 





Pamphlets free upon application. 


Mird. exclusively by Schaffer & Budenberg, Brooklyn, N. Y. 














s SALESROOMS: 
s St QV eT est No. 66 John St., New York. No. 22 West Lake St., Chicago. 
x) hy DO YOU USE water on your lathe “ TOOL GRINDERS ?"* 
os e e rise ami WHY To save time. Just the same reason why it should 
_ q be used on a “UNIVERSAL GRINDER.” Our machine is 
. T1C 10n : built that way. Better get our “ Treatise” on the subject. 
ss » LANDIS BROS., - - WAYNESBORO, PA. 
os Drills BOOK Geman : SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin, 
* FREE AGENTS ——— ‘CHAS. CHURCHILL & Co. 01 Cos Serese Finsbury, London. 
Avstaisa ; SCHUCHARDT & SCHUTTE, 17 Breitgasse, Vienna. 
—_——— - 
Stover Novelty Works, en CASS ENGINE LATHES. 
2223 River St, Freevor, 10. | WOOD WW ORKING ITAGHINERY : 





C. W. BURTON, London, Eng. 








Armstrong’s Pipe Threading ana 
, _Cutting-off Machines 






Both Hand and Power. 
Sizes 1 to6in. + 


Stocks and Dies univer- 


Send for Catalog. 


\. The Armstrong Mfg. Co. 
Bridgeport, Conn. 





Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 


PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prizes on appli 
cation. 


J. A. FAY & €0., 


993 to 313 W. Front St., 
Cincinnati, Ohio. 














PATENTED. 


With New and Valuable 
Features. 





MADE ONLY By 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A’’ describes our Lathes, 
sent on application. 
LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury. 
NEW YORK—Garvin Machine Co., Spring and Varick Sts. 


CINCINNATI, O#10, U.S. A. 














